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the pharmaceutical acceptable acid addition, salts thereof and the stereochemically isomeric forms thereof, 
wherein -X^X 2 - is -CH = CH-, -CH = N-, or -N = CH-; R is hydrogen or Ci -balky I; Y is hydrogen, Ci-i 0 alkyl, 
Ca-rcycloalkyl, Ar 1 , Ar 2 -Ci - 6 alkyl. C 2 - 6 alkenyl or Ca-salkynyl; 
Z is a radical of formula 
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which compounds are useful for treating disorders which are characterized by an excessive proliferation 
and/or abnormal differentiation of epithelial tissues: pharmaceutical compositions containing such com- 
pounds as an active ingredient and methods of preparing said compounds and pharmaceutical composi- 
tions. * 
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(1H.AZ0L-1-YLMETHYL) SUBSTITUTED QUINOLINE, OU.NAZOLINE OR OUINOXALINE DERIVATIVES 

in EP-A-260 744 there are described (iH-azoH-ylmethyl) substituted «« rim ^. d> ^^J^ 

STEVES™ «*- — - hfch ,he ■ 

R 

N-l-X' 
T (D 

A 

Y N Z 

- the pharmaceutical acceptabie acid addition salts thereof and the stereochemical* isomeric forms thereof, 
wherein 

-X 1 = X 2 - is a bivalent radical having the formula 
-CH = CH- (x), 
-CH = N- (y).or 
25 -N = CH- (z); 

? «. »-■«* • ***** 

Z is a radical of formula 
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35 i? R6 R 9 O 

(a-1) (a-2) (a-3) (a4) 

40 TTma R 10 each independently are hydrogen. C, -.alky, or Ar*- Cl -ealkyl; 
R2 R5 R» and R 12 each independently are hydrogen, C, -salkyl or Ar . 

45 (Ci. 6 aIkyl)amino; or 
Z is a radical of formula 
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wherein 



R' 3 , R" and R* each independently are hydrogen, halo. C,- 6 alkyl. trifluoromethyl, C,- 6 alkyloxy, Ar 2 Ar 2 - 
Ci- 6 alkyl, amino, or mono- or di(Ci- 6 alkyl)amino; 
25 ^s' =I« eaCh !nde P er, dently are hydrogen, d-ealkyl. or Ar^-Ct - 6 alkyl; 

and R each independently are hydrogen, d-ealkyl or Ar^C-salkyl- 
R 19 is hydrogen or Ci- 6 alkyl; . 

R 23 is hydrogen. C, - 6 alkyl. Ar 2 -Ci - 6 alkyl. amino or mono(C, - 6 alkyl)amino- 
X 3 is O or S; or 
so Z is a radical of formula 



35 n R*» r rm - 30 

0^ N X R25 ."0C n X r „, "OCnXq • ~O^X RSl -"O^n^ 



(C-l) *" R 32 R* 

(c-2) (<>3 > (c-4) (c-5) 



wherein 
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5 !s 5S55 E^S* 1 • 6a,ky,oxy ' amino - mono - or di(Ci - 6a,ky,)amino ' Ar2 or imida20 ^ 

5 -2 m ea °h h . in H depe " den " y are h y dr °9 en ' C ' Ar 2 -C -salkyl. amino or mono( Cl - 6 alkyl)amino; 

T r T 6 f '? dapendent| y are W"* 9 ". Ci-salkyl. Ar'. C,- 6 alk y icarbonyl, Ar 2 -carbonyl, C,- 6 alkylox- 

ycarbonyl. carboxyl. C, - 6 alkyloxycarbonyl-C, salkyl. aminocarbonyl or cyano; 

R 2 . R 29 . R 32 , R 33 and R 3 * each independently are hydrogen. C,- 6 alkyl or Ar^C-ealkvl- 

nis0or1;and y 

ArMs phenyl, substituted phenyl, naphthalenyl. pyridinyl. imidazolyl, triazolyl, thienyl. furanyl or thiazolyl 

? 2 0T3 ^lZ*lT°T en l l; T s f sti,uted phenyl in Ar1 or » bei "9 substoed -im 

1.2 or 3 substrtuents each mdependently selected from halo, hydroxy, trifluoromethyl, C,- 6 alkyl C,- 
-salkyloxy cyano. amino, mono- and di(C,- 6 alkyl)amino. nitro. carboxyl, formyl and C^alkyloxycarbonyl 

As used .n the foregoing definitions the term halo is generic to fluoro. chloro. bromo and iodo; the term 
C,- 6 alkyl IS meant to mclude straight chained and branched saturated hydrocarbon radicals having from 
1 to 6 carbon atoms such as. for example, methyl, ethyl. 1-methylethyl. 1.1-dimethylethyl. propyl 2- 
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methylpropyl. butyl, pent* hexyl and the like; »C,-, 0 alkyl" is meant to include the higher homologs of 
••cialkyl" containing 1-10 carbon atoms; the term "C 3 -,cycloalkyl« is generic to cyclopropyl cyclobutyl, 
cydopentyl. cyclohexyl and cycloheptyl; "Ca-ealkenyl" defines straight chained and branched hydrocarbon 
radicals containing one double bond having from 2 to 6 carbon atoms such as for example ethenyl. 2- 
propenyl. 3-butenyl, 2-butenyl. 2-pentenyl, 3-pentenyl. 3-methy|.2-butenyl and the lite; "C^alkyny 
defines straight chained and branched hydrocarbon radicals containing one triple bond and having from 2 to 
6 carbon atoms such as, for example. 2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl. 3-pentynyl, 4-pentynyl 



and the like. 

It is to be understood that the 



N— 



-X 1 



J6 N 

I 

CH— 



. moiety hereinafter referred as the lH-aaol-1-ylmethyl moiety may be substituted on either the 5 67 or 8 
position of the bicyclic ring system, the 6 or 7 position being preferred, the 6 position be ing mrt parimd 
Further it should be noted that the compounds of formula (I) wherein Z is a radical of formula (a-1) are 
denoted as compounds of formula (l-a-1). compounds of formula (a-2) are denoted as compels o 

26 formula (l-a-2). compounds of formula (a-3) are denoted as compounds of formula (l-a-3) expound erf 
formula a-4) are denoted as compounds of formula (l-a-4); compounds of formula (I) wherein Z is a radical 
of formula (b-1) are denoted as compounds of formula (l-b-1); compounds of formula (I) wherein Z is a 
fad caTof formula (b-2) are denoted as compounds of formula (l-b-2); compounds of formula Q wherein Z is 
a radical of formula (b-3) are denoted as compounds of formula (l-b-3); compounds of formula (I) wherein Z 

30 is a radical of formula (b-4) are denoted as compounds of formula (l-b-4); compounds of formula I) wherein 
Z fs a radical of formula (b-5) are denoted as compounds of formula (l-b-5) and compounds of formula I) 
wherein Z s a radical of formula (b-6) are denoted as compounds of formula (l-b-6); compounds of formula 
W wherein Z is a radical of formula (c-1) are denoted as compounds of formula (l-c- ); 
ormula (I) wherein Z is a radical of formula (c-2) are denoted as compounds of formula (l-c-2); compounds 

36 of 7o"mula (I) wherein Z is a radical of formula (c-3) are denoted as compounds of 

compounds of formula (I) wherein Z is a radical of formula (c-4) are denoted as compounds of 'ormula (i-c- 
STSS I compounds of formula (I) wherein Z is a radical of formula (c-5) are denoted as compounds of 

f0r ^tadd 5) addition salts as mentioned hereinabove are meant to comprise the ther 
40 toxic acid addition salt forms which the compounds of formula (i) are aWe to form The latter can 
conveniently be obtained by treating the base form with appropriate acids such as. for example, inorganic 
add 3 as hydrohalic acid. e.g. hydrochloric, hydrobromic and the like. ^^'^^ 
phosphoric acid and the like; or organic acids such as. for example, acetic hyd^cetic.^ propano c 2- 
nydroxypropanoic. 2-oxopropanoic. ethanedioic. propanediol, butanedioic. (Z)-2-butened.o.c <E)-2- 
48 Kneotoic ^hydroxybutanedioic. 2.3-dihydroxybutanedioic. 2-hydroxy-1 ,2.3-propanetr.carboxyllc. 
^SSl^JLlaoric. benzenesulfonic. 4-methylbenzenesu.fonic. cyclohexanesu«amic. 2-hydrox- 
7^ l Z^6ro^oz^ and the like acids. Conversely the salt form can be converted by 
JeaZn witTalkali into the free base form. The term acid addition salt also comprises the hydrates and 
soS TaddTon^ the compounds of formula (I) are able to form. Examples of such forms are 

50 en hvdrates, alcoholates and the like. . 
9 ' SS 0) it is evident that the compounds of this invention may have several asymmefric carbon 
atoms in S structure. Pure isomeric forms of the compounds of formula (I) can be separated from the 
Sure "by conventional separation methods. Preferably, if a specific stereoisomer » desirec said 
compound will be synthesized by stereoselective methods of preparation. These methods will advanta- 
58 oeously employ enantiomerically pure starting materials. ....... **.,t nma r\r 

. Further it is evident that the compounds of formula (I) may also contain in their structure a tautomeric 
system and consequently these compounds can be present in each of their Jautomenc forms 

Particular compounds of the present invention are those compounds of formula (I) wherein R is 
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hydrogen or Cwalkyl; and/or Y is hydrogen, Cwalkyl, C 3 - 7 cycloalkyl, phenyl, substituted phenyl, 
pyridinyl, imidazolyl or thienyl; and/or Z is a radical of formula (a-1), (a-2), (a-3) or (a-4) wherein R 1 , R 2 , R 3 , 
R 4 , R 5 , R 6 , R 8 , R 10 f R 11 and R 12 each independently are hydrogen or Cwalkyl, and R 7 and R 9 each 
independently are hydrogen, Cwalkyl, Cwalkyloxy or halo; and/or Z is a radical of formula (b-1), (b-2), 
(b-3), (b-4), (b-5), or (b-6) wherein R 13 is hydrogen, Chalky!, trifluoromethyl or phenyl, R 14 is hydrogen, 
Cwalkyl, phenyl or phenylCwaikyl, R 15 is hydrogen or Cwalkyl substituted with phenyl, R 16 , R 17 , R 18 , 
R 19 and R 20 each independently are hydrogen or Cwalkyl, R 21 is hydrogen, Cwalkyl or phenyl-Cwalkyl, 
R 22 is hydrogen, amino or mono or di(Cwalkylamino), and R 23 is hydrogen; and/or Z is a radical of formula 
(c-1), (c-2), (c-3), (c-4) or (c-5) wherein R 24 is hydrogen, Cwalkyl, halo, Cwalkyloxy, amino, mono- or di- 
(Cwalkyi)amino, phenyl, substituted phenyl or imidazolyl, R 25 is hydrogen, Cwalkyl, phenyl or substi- 
tuted phenyl, R 26 is hydrogen, Ci-+alkyl, amino, Cwalkylamino or Cwalkyl substituted with phenyl or 
substituted phenyl; R 27 is hydrogen, Cwalkyl, CwaikyloxycarbonylCwalkyl, phenyl, substituted phenyl, 
carboxyl, Cwaikyloxycarbonyl, carboxyl, phenylcarbonyl, substituted phenylcarbonyl, naphthalenyl, thienyl, 
furanyl, pyridinyl or imidazolyl; R 28 and R 29 each independently are hydrogen or Cwalkyl; R 30 is 
hydrogen, Cwalkyl, amino or Ci -^alkyj substituted with phenyl or substituted phenyl; R 31 is hydrogen, 
Cwalkyl, phenyl, substituted phenyl, C 3 - 7 cycloalkyl, naphthalenyl, thienyl, pyridinyl or imidazolyl; R 32 is 
hydrogen or Cwalkyl and R 33 and R 34 are both hydrogen. 

More particular compounds are those particular compounds wherein -X^X 2 - is a radical having the 
formula (x) or (y); and Y is hydrogen, Ci -^alkyl, cyclopropyl, cyclopentyl, cyclohexyl, imidazolyl, pyridinyl, 
thienyl or phenyl optionally substituted with one or two substituents each independently selected from halo, 
Ci -4 alky I, Ci -4 alky loxy and trifluoromethyl. 

Among the compounds of the aforementioned subgroups special emphases is put on 
compounds of formula (I) wherein Z is a radical of formula (a-1) wherein R 1 and R 2 are hydrogen, R 3 is 
hydrogen or Chalky I and Y is hydrogen, Ci -4 alky I or phenyl optionally substituted with one or two halo 
atoms; and 

compounds of formula (I) wherein Z is a radical of formula (a-2) wherein R 4 , R 5 and R 5 all being hydrogen, 
and Y is hydrogen, Cwalkyl, cyclopropyl or phenyl optionally substituted with one or two halo atoms; and 
compounds of formula (I) wherein Z is a radical of formula (a-3) wherein R 7 is hydrogen, halo or 
Ci -4alkyloxy, R 8 is hydrogen, R 9 is hydrogen, Cwalkyl or Cwalkyloxy and Y is hydrogen, Cwalkyl, 
cyclopropyl, cyclohexyl, imidazolyl, thienyl or phenyl optionally substituted with one or two substituents 
each independently selected from halo, Ci -4 alky I, Ci -4alkyloxy and trifluoromethyl; and 
compounds of formula (!) wherein Z is a radical having the formula (a-4) wherein R 10 and R 12 are hydrogen, 
R 11 is Ci -4 alky I and Y is hydrogen; and 

compounds of formula (I) wherein Z is a radical of formula (b-2) wherein R 15 is hydrogen, R 16 is hydrogen 
or Ci-4alkyl and Y is hydrogen, Cwalkyl. pyridinyl or phenyl optionally substituted with one or two halo 
atoms; and 

compounds of formula (I) wherein Z is a radical of formula (b-3) wherein R 17 is Cwalkyl and Y is phenyl or 
halophenyl; and compounds of formula (I) wherein Z is a radical of formula (b-5) wherein R 20 is hydrogen, 
R 21 is hydrogen, Ci -4 alky I or phenylCi -4 alky I and Y is hydrogen, phenyl or halophenyl; and 
compounds of formula (I) wherein Z is a radical of formula (b-6) wherein R 22 is hydrogen or amino, R 13 is 
hydrogen and Y is hydrogen, phenyl or halophenyl; and 

compounds of formula (I) wherein Z is a radical of formula (c-1) wherein R 24 is hydrogen, Cwalkyl, 
Cwalkyloxy, halo, amino, di(Ci-4alkyl)amino, phenyl or imidazolyl, R 25 is hydrogen, Cwalkyl or phenyl 
and Y is hydrogen, Cwalkyl, thienyl, imidazolyl or phenyl optionally substituted with one or two 
substituents selected from halo, Ci- 4 alkyl, Cwalkyloxy or trifluoromethyl; and 

compounds of formula (I) wherein Z is a radical of formula (c-2) wherein R 26 is hydrogen, Cwalkyl, amino 
or Cwalkyl substituted with phenyl and R 27 is hydrogen, Cwalkyl, carboxyl, Cwalkyloxycarbonyl, 
naphthalenyl, thienyl, pyridinyl, imidazolyl, phenyl or phenyl substituted with 1,2 or 3 substituents each 
independently selected from Cwalkyl, Cwalkyloxy, halo, hydroxy and trifluoromethyl and Y is hydrogen, 
Ci -4 alky I, cyclopropyl; cyclopentyl, cyclohexyl, imidazolyl, thienyl, pyridinyl or phenyl optionally substituted 
with one or two substituents selected from halo, Cwalkyl, Ci - 4 alky loxy and trifluoromethyl. 

Preferred compounds of formula (I) wherein Z is a radical of formula (a-1) are those compounds 
wherein R is hydrogen; -X 1 = X 2 - is a radical of formula (x) or (y); Y is isopropyl, phenyl or halophenyl; R 1 
and R 2 are both hydrogen; and R 3 is methyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (a-1) are selected from 6-[(4- 
fluorophenyl)(1H-imidazol-1-yl)methyl]-2(1H)-quinolinone, the pharmaceutical^ acid addition salts and possi- 
ble stereoisomer^ forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (a-2) are those compounds 
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wherein R is hydrogen; -X 1 = X*- is a radical of formula (x) or (y); Y is cyciopropyl, phenyl or halophenyl and 
R 4 , R s and R 6 are all hydrogen. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (a-2) are selected from 6-[(3- 
chloropheny l)(1 H-imidazol-1 -y l)methy l]-3,4-dihydro-2(1 H)- quinolinone and 3,4-dihydro-6-[(1 H-imida2ol-1 -y I)- 
6 phenylmethyl]-2(1 H)-quinolinone, the pharmaceutical acceptable acid addition salts" and possible 
stereoisomers thereof. 

Preferred compounds of formula (I) wherein 2 is a radical of formula (a-3) are those compounds 
wherein R is hydrogen; -X 1 =X 2 - is a radical of formula (x) or (y); Y is phenyl, halophenyl, dihalophenyl, 
methoxyphenyl or cyclohexyl. 
to Most preferred compounds of formula (I) wherein Z is a radical of formula (a-3) are selected from 6-[- 
(1H-1,2 f 4-tria2ol-1-yl)[3-(trifluoromethyl)phenyl]methyl]quinoline f the pharmaceutical^ acceptable acid addi- 
tion salts and possible stereoisomers thereof. 

Preferred compounds of formula (!) wherein Z is a radical of formula (b-2) are those compounds 
wherein -X 1 sX 2 - is a radical having the formula (x) or (y); R is hydrogen; R 15 is.hydrogen; R 1G is hydrogen; 
75 and Y is phenyl, halophenyl or propyl. 

' Most preferred compounds of formula (I) wherein Z is a radical of formula (b-2) are selected from 3,4- 
dihydro-6-[(1H-imida2ol-1-yl)phenylmethyi]-2(1H)-quinazolinone, the pharmaceutical^ acceptable acid addi- 
tion salts ancTpossible stereochemical^ isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (b-5) are those compounds 
20 wherein -X 1 ^X 2 - is a radical having the formula (x) or (y); R is hydrogen; R 20 is hydrogen; R 21 is hydrogen, 
methyl or Ci-4alkylphenyl; and Y is phenyl or halophenyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (b-5) are selected from 6-[- 
(1 H-imidazol-1 -yl)phenylmethyl]-3-methy 1-2,4(1 H, 3H)-quinazolinedione, the pharmaceutical^ acceptable 
acid addition salts and possible stereochemical!]/ iso"meric forms thereof. 
25 Preferred compounds of formula (I) wherein X is a radical of formula (b-6) are those compounds 
wherein -X 1 = X 2 - is a radical having the formula (x) or (y); R is hydrogen; R 22 is hydrogen; R 23 is hydrogen; 
and Y is phenyl or halophenyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (b-5) are selected from 6-[- 
(1H-imida2ol-1-yl)phenylmethyl]-4(3H))-quinazolinone f the pharmaceutical^ acceptable acid addition salts 
30 and possible stereochemical^ isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (c-1) are those compounds 
wherein -X 1 ^X 2 - is a radical having the formula (x) or (y); R is hydrogen; R 2 * and R 25 are both hydrogen 
and Y is phenyl or halophenyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (c-1) are selected from 6-[- 
35 (lH-imidazol-1-y!)phenylmethyl]quinoxaline and 6-[(4-fIuoro phenyl)(1H-imidazol-1-yl)methyl]quinoxaline, the 
pharmaceutical^ acceptable acid addition salts and possible stereochemically isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (c-2) are those compounds 
wherein -X 1 =X 2 - is a radical of formula (x) or (y); R is hydrogen; Y is hydrogen, Ci -4 alky I, cyciopropyl, 
cyclopentyl or cyclohexyl; R 26 is hydrogen; R 27 is hydrogen, Cwalkyl, naphthalenyl, thienyl, pyridinyl, 
40 imidazolyl, phenyl or phenyl substituted with 1 or 2 substituents each independently selected from methyl, 
halo, hydroxy and methoxy; and n is 0. 

Other preferred compounds of formula (I) wherein Z is a radical of formula (c-2) are those compounds 
wherein -X^X 2 - is a radical of formula (x) or (y); Y is phenyl or halophenyl; R 26 is hydrogen; R 27 is 
hydrogen or Ci -4 alky I and n is 0. 
4s Most preferred compounds of formula (I) wherein Z is a radical of formula (c-2) are selected from 6-[1- 
(1H-imida2ol-1-yl)-2-methylpropyl]-3-phenyl-2(1H)-quinoxalinone, 6-[1-(1H-imida2ol-1-yl)-2-methylpropyl]-3- 
propy 1-2(1 H)-quinoxalinone, 3-(3-fIuorophenyl)-6-[1-(lH-imida20l-1-yl)-2-methylpropyl] -2(1H)-quinoxa!inone, 
the pharmaceutical^ acceptable acid addition salts and possible stereochemically isomeric forms thereof. 
The compounds of formula (I) can be prepared by N-alkylating an azole of formula (II) or an alkali metal 
so salt thereof with a quinoline, quinolinone, quinazoline or"quinoxaline derivative of formula (III). 

E-alkylation 

0) 
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|1 ^2 <H> + W-CH-Z OH) 

n' y 

H 



7 



m m 

EP 0 371 564 A2 



10 



15 



20 



25 



In formula (III) w represents an appropriate reactive leaving group such as, for example, halo, e.g., 
fluoro, chloro, bromo, iodo or a sulfonyloxy group, e.g. 4-methylbenzenesulfonyloxy, benzenesulfonyloxy 2- 
naphthalenesulfonyloxy, methanesulfonyloxy, trifluoromethanesulfonyloxy and the like reactive leavina 
groups. s 

The above described N-alkylation is conveniently carried out by stirring the reactants in the presence of 
a suitable solvent such as, for example, an aromatic hydrocarbon, e.g. benzene, methylbenzene. dimethyl- 
benzene, and the like; an ester, e.g. ethyl acetate. 7 -butyrolacetone and the like; a ketone, eg 2- 
propanone. 4-methyl-2-pentanone and the like; an ether, e.g. 1.4-dioxane. l.l'-oxybisethane. tetrahydrofuran 
and the like; a polar aprotic solvent, e.g. N^-dimethylformamide. N.N-dimethylacetamide. dimethyl sulfox- 
ide, 1-methyl-2-pyrrolidinone, acetonitrile, hexamethylphosphor triimTde, 1,3-dimethyl-3.4.5,6-tetrahydro-2- 
(1H)-pyrimidinone. 1 ,3-dimethyl-2-imidazolidinone, benzonitrile and the like; or a mixture of such solvents 
Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and in some 
cases the reaction may even be carried out at the reflux temperature of the reaction mixture. The addition 
of an appropnate base such as, for example, an alkali or an earth alkaline metal carbonate, hydrogen 
carbonate, hydroxide, amide or hydride, e.g. sodium hydroxide, potassium hydroxide, potassium carbonate 
sod.um hydr.de and the like or an organic base, such as. for example. N.N-dimethyl-4-pyridinamine 
pyridine. N.N-diethylethanamine or N-(1 -methylethyl)-2-propanamine may be employed to pick up the acid 
which is liberated during the course of the reaction. In some instances it may be advantageous to use an 
excess of the azole (II) or to convert the azole first into a suitable salt form thereof such as. for example an 
alkali or earth alkaline metal salt, by reacting (II) with an appropriate base as defined hereinabove and 
subsequently using said salt form in the reaction with the alkylating reagent of formula (III). Additionally, it 
may be advantageous to conduct said N-alkylation reaction under an inert atmosphere such as for 
example, oxygen-free argon or nitrogen gas. Said alkylation may also be carried out by applying art-known 
conditions of phase transfer catalysis reactions. 

Compounds of formula (I) wherein -X 1 =tf- is a bivalent radical of formula (x). said compounds being 
represented by formula (l-x). may also be prepared by reacting a quinoline. quinazoline or quinoxaline of 
formula (III) with a 1-protected imidazole of formula (ll-x) following the N-alkylation procedures described 
hereinabove for the preparation of compounds of formula (I) starting from"(il) and (III). 



30 



35 



(n-x) 



N-alkylation 



N ~/-n 

Y-CH-Z 

a-x) 



40 



45 



SO 



In (ll-x) P 1 represents a protective group such as. for example, Ci- 6 alkylcarbonyl, Ci- e alkylox- 
ycarbonyl. arylcarbonyl or a tri(Ci- 6 alkyl)silyl group. In some instances the reaction of (ll-x) with (III) first 
yields a 1-protected imidazolium salt of formula (IV) which may in situ, or if desired, after isolating and 
further purifying it. be deprotected by stirring it in an aqueous basic or acidic solution. 



'-(!-/ 




L Y-CH-Z J 



W 



In (IV) W" is an anion arising from an acid such as, for example, hydrochloric acid, hydrobromic acid, 
methanesulfonic acid, 4-methylbenzenesulfonic acid and the like acids. 

Compounds of formula (I) wherein -X 1 =X 2 - is a bivalent radical of formula (y), said compounds being 
represented by formula (l-y), can also be prepared by endo-N-alkylat!on of a triazolamine of formula (ll-y) 
with a quinoline, quinazoline or quinoxaline of formula (III) and subsequent deamination of the thus prepared 
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triazolam salt, wherein V\T is an anion as defined hereinabove. 



TO 



in 

N 



R 

/-N-NH 2 



+ (DO 



fcl-aBcylation 



IV 



i 

L Y-CH-Z J 



W" 



R 

n — /-N 
Deaminaiion ^ JJ 

Y-CH-Z 

d-y) 



75 



20 



The endo-N-alkylation reaction of (ll-y) with (III) is carried out according to similar procedures as 
described hereinabove for the preparation of a compound of formula (I) starting from (III) and (II). Said 
deamination reaction is conveniently conducted by reaction with an acidic nitrite solution in the presence of 
an appropriate reductant, or by reaction with an alkylnitrite such as, for example, 1,1-dimethyiethylnitrite or 
isoamyl nitrite and the like. Preferably, said deamination reaction is conducted with an aqueous solution of 
nitrous acid or of a nitrite salt in a suitable acid in the presence of a reducing agent such as, for example, 
hypophosphorous acid, formic acid, at a lower temperature. 

The compounds of formula (I) may also be prepared by reacting an intermediate of formula (V) with a 
reagent of formula (VI) such as, for example, a 1,l'-carbonylbis[1H-imidazole]. 



25 
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35 



OH 
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CH 
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II 

N-X-N 
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x 2 =x* 



00 



(VI) 



In (VI) X represents C or S. 
Said reaction may conveniently be conducted in a suitable solvent such as, for example, an ether, e.g. 1,4- 
dioxane, tetrahydrofuran; a halogenated hydrocarbon, e.g. di- or trichloromethane; a hydrocarbon, e.g. 
benzene, methylbenzene, dimethylbenzene; N,N-dimethylformamide, N,N-dimethylacetamide, or a mixture 
of such solvents. In order to enhance the reaction rate, it may be advantageous to heat the reaction mixture. 

The compounds of formula (I) may also be prepared by reacting a ketone or aldehyde of formula (VII) 
with an azole (II) in the presence of formic acid or formamides as reducing agents. 
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Said reductive alkylation can conveniently be conducted by stirring and heating the reagents in formic 
acid or formamides optionally in the presence of an acid catalyst. An appropriate acid catalyst for using in 
this reaction is for example a mineral acid such as, hydrochloric acid, sulfuric acid or a sulfonic acid such 
as, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like. It may be 
appropriate to remove the water which is formed during the reaction by azeotropical distillation, distillation, 
complexation and the like methods. 

In all of the foregoing and following preparations, the reaction products may be isolated from the 
reaction mixture and, if necessary, further purified according to methodologies generally known in the art 
such as, for example, extraction, distillation, crystallization, trituration and chromatography. 

Some compounds of formula (l-a) can alternatively be prepared under similar conditions as are 
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described in the literature for the preparation of quinolines or quinolinones by cyclizing an intermediate of 
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or an appropriate derivative thereof. 
, 5 (|X) For exam P ,e ' tha compounds of formula (l-a-1) can be prepared by cycling an intermediate of formula 
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The acid-catalysed cyclization of (IX) can generally be conducted by treating the intermediate amide 
apPr °e" ate , ac ! d such as - for exam P'°. sulfuric acid, a hydrohalic acid TySSc aS 
30 S2ffi^^ «— » * a " — *~ as deS t 

The compounds of formula (l-a-1), may also be obtained by cycling an Intermediate of formula (X). 
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^- ? reaCti ° n ° f M may be cond ucted according to art-known cycling procedures as 
2S?f I e w amP ' 6, SyntheSiS 1975739 - Pre,erab,y the reac,ion is «W M ^ in the presence of^ 
If I C K d ' a ' Uminum Ch ' 0ride either neat or in a suitabl ° «"™t such as X exTmpteaJ 
aromafc hydrocarbon, e.g. benzene, chlorobenzene, methylbenzene and the like- halooenated hvSli 
E^* trich ! orome f"«^t-ch.oromethane and the likef an ether. .l^^ST^TZ 
the like or mixtures of such solvents. Somewhat elevated temperatures preferably between 70 vEtc 
and stirring may enhance the rate of the reaction. Piracy oetween 70 -100 C. 

Quinolinones of formula (l-a-1) may also be prepared by cyclizing an intermediate of formula (XI). 
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The cyciization of (XI) can generally be conducted by treating the intermediate propeneamide (XI) with 
an appropriate acid such as, for example, sulfuric acid, a hydrohalic acid, e.g. hydrochloric acid, poly- 
phosphoric acid and the like strong acids at room temperature or optionally at an enhanced temperature as 
described for example in J. Med. Chem. 1989, 32, 1552-1558 or J. Med. Chem. 1988, 31, 2048-2056. 

Alternatively the compounds of formula (I) wherein Z is a radical of formula (a-1) or (a-2) may be 
prepared by cyciizing an intermediate of formula (XII) or (XIII). 
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In (XII) and (XIII) R 37 represents either a hydrogen or a Ci-*alkyl group. The above mentioned 
40 cyciization reactions may be carried out by stirring and if desired heating the intermediate starting material, 
optionally in a suitable reaction-inert solvent. Appropriate solvents for said cyciization reactions are for 
example, aromatic hydrocarbons, e.g. benzene, methylbenzene, dimethylbenzene and the like; halogenated 
hydrocarbons, e.g. trichloromethane, tetrachloromethane, chlorobenzene and the like; ethers, e.g. 1,1 - 
oxybisethane, tetrahydrofuran, 1,4-dioxane, 1 ,2-dimethoxyethane and the like, alkanols, e.g. ethanol, pro- 
45 panol, butanol and the like; ketones, e.g. 2-propanone, 4-methyl-2-pentanone; dipolar aprotic solvents, e.g. 
N.N-dimethylformamide, dimethylsulfoxide, acetonitrile, methyl acetamide, pyridine and the like, or mixtures 
of"such solvents. The water which is liberated during the cyciization reaction may be removed from the 
reaction mixture by azeotropical distillation. 

Some compounds of formula (l-a-3), can be prepared by cyciizing an intermediate of formula (XIV). 

so 
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Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and in some 
cases the reaction may be carried out at the reflux temperature of the reaction mixture. It may be 
appropriate to remove the water which is liberated during the course of the condensation reaction by 
azeotropicai distillation. 

6 The compounds of formula (I) wherein Z is a radical of formula (a-4) and R 10 is hydrogen, said 
compounds being represented by (l-a-4-a) can be prepared by cyclizing an intermediate of formula (XVIII). 



10 




*5 (XVm) (1*4*) o 



The above mentioned cyclization reaction is preferably accomplished by stirring the intermediate (XVIII) 
in the presence of a suitable dehydrating agent such as, for example, polyphosphoric acid, phosphorous 
20 pentoxide, polyphosphate ester, sulfuric acid and the like, if desired in a reaction inert solvent. 

Some compounds of formula (l-b) can alternatively be prepared according to similar procedures as are 
described in the literature for the preparation of quinazolines and their analogs by cyclizing an appropriate 
starting compound. 

For example, compounds of formula (l-b-1) may be prepared by reacting an intermediate of formula 
25 (XIX) with a carboxylic acid of formula (XX) or. a functional derivative thereof. 



30 



35 




Said functional derivative of (XX) is meant to comprise the halide, anhydride, amide and ester form of 
(XX), including the ortho and imino ester form thereof. The cyclization of (XIX) and (XX) is preferably carried 
out by mixing the reactants, optionally in a reaction inert solvent such as, for example, water; a Ci-ealkanol, 
e.g. methanol, ethanol, 1-butanol and the like; an ester, e.g. ethyl acetate; a halogenated hydrocarbon, e.g. 
trichloromethane, dichloromethane and the like; or a mixture of such solvents, preferably in the presence of 
a mineral acid such as, for example, hydrochloric acid, sulfuric acid and the like, or a carboxylic acid such 
as, for example, formic acid, acetic acid and the like, or a sulfonic acid such as, for example, methanesul- 
fonic, benzenesulfonic, 4-methylbenzenesulfonic acid and the like or in the presence of an appropriate 
dehydrating agent such as for example, polyphosphoric acid, phosphorous pentoxide and the like. 
Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and in some 
cases the reaction may even be carried out at the reflux temperature of the reaction mixture. In the instance 
where (XX) is an acid or the corresponding alkyl ester thereof, the cyclization reaction of (XIX) and (XX) 
may be conducted in the presence of a suitable dehydrating agent such as, for example, polyphosphoric 
acid, phosphorous pentoxide, polyphosphate ester and the like. In a preferred method of conducting the 
above cyclization reaction there is used the imino ester form of (XX) in an acidic medium such as, for 
example, acetic acid, or a Ci-&alkanol, whereto an appropriate acid, e.g. hydrochloric acid has been added 
in case the imino ester is not in the form of an acid addition salt 

The compounds of formula (l-b-1) may also be obtained by cyclizing an intermediate of formula (XXI). 
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Said cyclization reaction may conveniently be conducted by heating intermediate (XXI) in an appro- 
priate reaction-inert solvent such as, for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene, 
dimethylbenzene and the like, a halogenated hydrocarbon, e.g., trichloromethane, tetrachloromethane and 
the like, an alkanol, e.g., ethanol, propanol, butanol and the like, a ketone, e.g., 2-propanone, 4-methyl-2- 
pentanone and the like, a dipolar aprotic solvent, e.g., NJN-dimethylformamide, N,N-dimethylacetamide, 
acetonitrile, pyridine and the like, or a mixture of such solvents, and optionally removing the water which is 
liberated during the course of the cyclization reaction by azeotropical distillation. It may be appropriate to 
add to the reaction mixture an acid catalyst such as, for example, a mineral acid, e.g., hydrochloric, sulfuric 
and the like acids, a carboxylic acid, e.g., acetic acid, trifluoroacetic acid and the like, a sulfonic acid, e.g„ 
methanesulfonic, benzenesulfonic or 4-methyibenzenesulfonic acid and the like. 

The compounds of formula (l-b-2) may be obtained by reacting an intermediate of formula (XlX-a) with 
a reagent of formula L-C(=X 3 )-L (XXII) wherein L represents a reactive leaving group and X 3 is oxygen or 
sulfur. 

R R 
N-/-* N-/-X» 



35 



Y-CH-£ T (XXII) Y-CH-4- I L 



^^CH 2 -NHR 16 ^T^sS' n r16 



(XK-a) 



G-b-2) 



As examples of reagents of formula L-C( = X 3 )-L (XXII) there may be mentioned urea, thiourea, 1,1 - 
suifinylbis[1H-imidazole], 1,l'-carbonylbis[1H-imidazole], alkylcarbonohalidates, e.g., ethyl carbonochloridate 
and the like7dialkylcarbonates, carbonoic dlchloride, carbonothioic dichloride, trichloromethyl chloroformate, 

40 carbon disulfide, trifluoromethyl carbonohalidate and the like reagents. Said reaction may be carried out by 
stirring the reactants, optionally in a reaction-inert solvent such as, for example, an ether, e.g. 1,1 - 
oxybisethane, tetrahydrofuran; a halogenated hydrocarbon, e.g. dichlpromethane, trichloromethane; a hy- 
drocarbon, e.g. benzene, methylbenzene; an alcohol, e.g. methanol, ethanol; a ketone, e.g. 2-propanone, 4- 
methyl-2-pentanone; a polar aprotic solvent, e.g. N,N-dimethylformamide, N.N-dimethylacetamide, acetoni- 

45 trile, or a mixture of such solvents. In some instances it may be appropriate to add to the reaction mixture a 
base such as, for example, an alkali or earth alkaline metal carbonate, hydrogen carbonate, hydroxide or 
oxide, for example, sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium hydrox- 
ide, potassium hydroxide and the like, or an organic base, for example, N,N-diethylethanamine, N-(1- 
methylethyl)-2-propanamine and the like. In order to enhance the reaction rate, it may be advantageous to 

so heat the reaction mixture. 

Alternatively, the compounds of formula (l-b-2) can also be prepared by reducing and condensing an 
intermediate of formula (XXIII) in a reaction-inert solvent 
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N ' NR I5 -C-L 1 1) reduction 

v ru <*1 ' G-W) 

1 jT J 2) condensation 

^ s/ ^CH=NR 16 

(xxm) 

In formula (XXIII) L 1 represents a reactive leaving group such as, for example, amino or alkyloxy, e.g., 
methoxy, ethoxy and the like. Reaction-inert solvents are, for example, alkanols, e.g., methanol, ethanol, 
butanol and the like, aromatic hydrocarbons, e.g., benzene, methyibenzene and the like, halogenated 
hydrocarbons, e.g. trichloromethane, tetrachloromethane and the like. Said reduction can conveniently be 
carried out by treating (XXIII) with a reducing agent such as, for example, an alkali metal borohydride, e.g. 
lithium, potassium or, preferably, sodium borohydride, sodium cyanoborohydride and the like reducing 
agents. 

The compounds of formula (l-b-3), may be prepared by reacting an intermediate of formula (XXIV) with 
ammonia. 
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Said reaction may conveniently be conducted by stirring the reactants in an appropriate solvent such 
as, for example, and alkanol, e.g., methanol, ethanol and the like, an ether, e.g., 1,1 -oxybisethane, 
tetrahydrofuran, 1,4-dioxane and the like, an aromatic hydro carbon, e.g., benzene, methyibenzene, 
dimethylbenzene and the like, a halogenated hydrocarbon, e.g. trichloromethane, tetrachloromethane and 
the like solvents. 

In a similar manner, the compounds of formula (l-b-4), may be obtained from an intermediate of formula 
(XXV) wherein V represents a leaving group as defined hereinabove, by reaction with ammonia, following 
the procedures described hereinabove for the preparation of the compounds of formula (l-b-3) from the 
intermediates (XXIV). 



R R 

N-/-X 1 X 3 N-/-X 1 w 

(XXV) a-M) r» 



Compounds of formula (l-b-4) wherein R 19 is Ci-e alkyl may be prepared by cyclizing an intermediate 
of formula (XXVI) in the presence of a suitable dehydrating agent such as, for example, polyphosphoric 
acid, phosphorous pentoxide and the like. In (XXVI) and (l-b-4) R 19 " 8 represents Ci- 6 a!kyl. 
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The compounds of formula (l-b-5), may be prepared by condensing an intermediate (XXVII) with a 
reagent L-C( = X?)-L (XXII), as defined hereinabove. 
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Said cyciization reaction may conveniently be conducted following the procedures described 
hereinabove for the preparation of the compounds of formula (l-b-2) from the intermediates (XlX-a) and the 
reagent L-C( = X 3 )-L (XXII). 

The compounds of formula (l-b-6), may be prepared by reacting an intermediate (XXVIII) with a 
carboxylic acid of formula (XIX) or a functional derivative thereof. 




Said functional derivative of (XXIX) is meant to include the halide. anhydride, amide and ester form of 
(XXIX), including the ortho and imino ester form thereof. The cyciization is carried out according to similar 
45 procedures as described herein before for the preparation of (l-b-1) starting from (XIX) and (XX). 

The quinoxaline compounds of formula (l-c) can alternatively be prepared under similar conditions as 
are described in the literature by condensing an appropriate ortho-disubstituted benzene with a two-carbon 
synthon. 

The compounds of formula (I) wherein Z is a radical (c-1) and R 24 is hydrogen, Ci- 6 alkyl or Ar 2 , said 
50 compound being represented by formula (l-c-1-a), may be obtained by condensing an appropriate ortho- 
benzenediamine of formula (XXX-a) with a 1,2-diketone of formula (XXXI). 
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(XXX-a) (XXXI) G<-l-a) 

In (XXXI) and (!-c-1-a) R 24 " 8 represents hydrogen, Ci - 6 alky I or Ar 2 . The condensation of the (1H-azol-1- 
ylmethyl) substituted ortho-diamine of formula (XXX-a) and the 1,2-diketone of formula (XXXlfcan be 
carried out by mixing the reactants in a suitable solvent such as, for example, an alkanol, e.g. methanol, 
ethanol, propanol and the like; an ether, e.g. tetrahydrofuran, 1,4-dioxane, 1,l'-oxybisbutane and the like; a 
halogenated hydrocarbon, e.g. trichloromethane, dichloromethane and the like; a dipolar aprotic solvent, 
e.g., N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide; an aromatic hydrocarbon, e.g. 
benzeTTeT methylbenzene, dimethylbenzene and the like or mixtures of such solvents optionally in the 
presence of a carboxylic acid, e.g. acetic acid and the like, a mineral acid such as, for example hydrochloric 
acid, sulfuric acid, or a sulfonic acid such as, for example, methanesulfonic acid, benzenesulfonic acid, 4- 
methylbenzenesulfonic acid and the like. Somewhat elevated temperatures may be appropriate to enhance 
the rate of the reaction and in some cases the reaction may even be carried out at the reflux temperature of 
the reaction mixture. The water which is liberated during the condensation may be removed from the 
mixture by azeotropical distillation, distillation and the like methods. As suitable 1 ,2-diketones of formula 
(XXXI) there may be named for example, ethanedial, diphenylethanedione, 2,3-butanedial and the like two 
carbon synthons. 

The compounds of formula (I) wherein 2 is a radical of formula (c-2) and n is 0, said compounds being 
represented by (l-c-2-a), may be obtained by condensing an appropriate ortho-benzenediamine of formula 
(XXX-b) with an appropriate a-keto acid of formula (XXXII) or a functional derivative thereof such as, for 
example, an ester, a halide and the like, 

R R 

l'> . OH U> I 

I ^y NHR26 C=0 corKie^tion ? (f^V 0 

Y R Y 

(XXX-b) , (XXXID < 1< ^ a ) 



The condensation of the (1H-azol-1-ylmethyl) substituted ortho-diamine of formula (XXX-b) and the or 
45 keto acid or ester of formula (XXXI!) can be carried out by mixing the reactants in a suitable solvent such 
as, for example, water, an alkanol, e.g. methanol, ethanol, propanol and the like; an ether, e.g. 
tetrahydrofuran, 1,4-dioxane, 1,l'-oxybisbutane and the like; a halogenated hydrocarbon, e.g. trich- 
loromethane, dichloromethane and the like; a dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N- 
dimethylacetamide, dimethylsulfoxide, and the like; an aromatic hydrocarbon, e.g. benzene, methylbenzene, 
50 dimethylbenzene and the like; and mixtures of such solvents optionally in the presence of a carboxylic acid, 
e.g. acetic acid and the like, a mineral acid such as, for example hydrochloric acid, sulfuric acid, or a 
sulfonic acid such as, for example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic 
acid and the like. Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction 
and in some cases the reaction may even be carried out at the reflux temperature of the mixture. The water 
55 which is liberated during the condensation may be removed from the mixture by azeotropical distillation, 
distillation and the like methods. As representative a-keto acids of formula (XXXII) there may be named 2- 
oxopentanoic acid, 2-oxoacetic acid, 2-oxopropanoic acid and the like acids. As suitable a-keto esters there 
may be named for example, ethyl 2-oxopropanoate, ethyl 4-methyl-2-oxopentanoate, ethyl 3-methyl-2- 
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oxobutanoate, methyl 0-oxobenzeneacetate, diethyl 2-methyl-3-oxo-t ,4-butanedioate, diethyl-! ,3-pro- 
panedioate and the like esters. As suitable halides there may be named 2-oxopropanoyl chloride, 
dichloroacetyl chloride, diethoxyacethyl chloride. 

In some instances the reaction of (XXX-b) with (XXXII) first yields an intermediate of formula (XXXIII-a) 
which may in situ or, if desired, after isolating and purifying it, be cyclized by heating it in the presence of 
an acid such as, for example, a carboxylic acid, e.g. acetic acid and the like, a mineral acid such as, for 
example hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for example, methanesulfonic acid, 
benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like. 



N-/-X 1 



Y 



30 



Alternatively compounds of formula (l-c-2-a) may be prepared by the reduction of an intermediate of 
formula (XXXIII-b). 
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N-/-X' 
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Y 

(XXXIII-b) 



35 The reduction and cyclization of (XXXIII-b) can conveniently be conducted by stirring the starting 
compound in a reaction inert solvent such as, for example, an alkanol, e.g. methanol, ethanol, propanol and 
the like, an ester, e.g. ethyl acetate, butylacetate and the like, an aromatic hydrocarbon, e.g. benzene, 
methylbenzene and the like; a halogenated hydrocarbon, e.g. chloromethane in the presence of hydrogen 
and an appropriate metal catalyst such as, for example, palladium-on-charcoal, Raney nickel and the like, 

40 optionally at an elevated temperature and/or pressure. 

The compounds of formula (I) wherein Z is a radical of formula (c-2) wherein n is 1, said compounds 
being represented by formula (l-c-2-b) may be prepared by cyclizing an ortho-nitroanilide containing a 
suitable activated methylenegroup of formula (XXXIV-a). 
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The base promoted cyclization of (XXXIV-a) can be conducted according to art-known cyclizing 
procedures as described in, for example, J. Chem. Soc., 1963, 2429; J. Med. Soc, 1966, 2285 and J. Org. 
Chem., 1968, 30, 201 by stirring, and optionally heating the ortho-nitroanilide (XXXIV-a) in a suitable solvent 
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such as, for example water, an alcohol, e.g. methanol, ethanol and the like; a polar aprotic solvent, e.g. 
pyridine and the like; a ketone, e.g. propanone and the like; an aromatic hydrocarbon e.g. benzene, 
dimethylbenzene and the like; a halogenated hydrocarbon, e.g. trichloromethane, tetrachloromethane and 
the like; an ether, e.g. tetrahydrofuran or a mixture of such solvents, in the presence of an appropriate base. 

5 Suitable bases are for example, an alkaline metal or an earth alkaline metal carbonate, hydrogen carbonate, 
hydroxide or hydride, e.g. sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 
hydroxide, sodium hydride and the like, or an organic base such as, for example, a tertiary amine, e.g. N-(1- 
methylethyl)-2«propanamine and the like. Depending on the reaction conditions and the nature of the 
activating group R 27 , the obtained 3-substituted quinoxaline-N-oxide of formula (l-c-2-b) may be de- 

70 composed to give the corresponding unsubstituted N-oxide wherein R 27 is hydrogen. 

The compounds of formula (l-c-2-b) can also be prepared by cyclizing an ortho anilide of formula 
(XXXIV-b). 




(I<-2-b) 



Y 

(XXXIV-b) 



In (XXXIV-b) P represents a suitable activating group such as, for example, d-*alkylcarbonyl, 
arylcarbonyl and the like. 

The base promoted cyclization of (XXXIV-b) can be carried out according similar procedures as described 
hereinabove for the cyclization of (XXXIV-a). Similar cyclization procedures are also outlined in J. Chem. 
Soc. 1963, p. 2431 and J. Chem. Soc. 1964, p. 2666 

The quinoxaline-2,3-diones of formula (l-c-3) can be prepared by condensing an intermediate of formula 
(XXX-c) with oxalic acid (XXXV) or a functional derivative thereof such as, for example an ester or haiide. 
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45 The condensation of (XXX-c) and (XXXV) is conveniently carried out by mixing the reactants, optionally 
in a reaction inert solvent such as, for example, water; an alkanol, e.g. methanol, ethanol and the like; a 
halogenated hydrocarbon, e.g. trichloromethane, dichloromethane and the like; an ether, e.g. 
tetrahydrofuran; a dipolar aprotic solvent, e.g. N.N-dimethylformamide, N,N-dimethy!acetamide, dimethylsul- 
foxide, an aromatic hydrocarbon, e.g. benzene7methylbenzene f dimethylbenzene and the like; an ester, e.g. 

50 ethyl acetate or a mixture of such solvents optionally in the presence of a carboxylic acid, e.g. acetic acid 
and the like, a mineral acid such as, for example hydrochloric acid, sulfuric acid, or a sulfonic acid such as, 
for example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like. In 
some instances the reaction may even be carried out in an excess of carboxylic acid, e.g. acetic acid and 
the like. Somewhat elevated temperatures may be appropriate to enhance the reaction and in some cases 

55 the reaction may even be carried out at the reflux temperature of the mixture. The water or acid which is 
liberated during condensation may be removed by azeotropical distillation, distillation, complexation, salt 
formation and the like methods. 

The compounds of formula (I) wherein Z is a radical of formula (c-4) may be prepared by condensation 
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of an ortho diamine of formula (XXX-d) with an a-halo acid of formula (XXXVI) or the ester form thereof 
R R 
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20 l a I!!?! hy i r °,T b ° n ' e ben2ene ' meth y |be " 2 ^, dimethylbenzene and the like; a ketone, 

• Jot^ ^'s^T^T ^ "' ke and miXtUr6S 01 SUCh solvents - The addi «°" of an 
SZ^JiflEL h-* ,0 /f ampl6 ' an a,kali metal carbonate . Mrogen carbonate or hydroxide, e.g. 
•odium ca bonate SO d.um hydrogen carbonate, ammonium hydroxide or an organic base such as for 

25 ™T^^ nm>]ne ^ *• Hke - ^ be Ufed t0 ** Up *• acid -hich is liberated during 

Alternatively the a-ketotetrahydroquinoxalines of formula (l-c-4) wherein R30 is hydrogen, said com- 

oTho loX 9 n r ! P , reSented r by ( '; C - 4 - a) may b6 Pr6pared by the reduction of an Wropriately substiSed 
ortho-nitrophenylglycine of formula (XXXVII). 
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The reduct.on of the ortho-nitrophenylglycine of formula (XXXVII) can conveniently be conducted by 
s irnng the startmg material in a reaction-inert solvent such as, for example, an alkanol. e.g. methanol 

h!Z' r Pan ° a " 6S,er ' a * ethyl acetate ' but y |acetate and **> an aromatic 

thfrin. e f b r Zene ' ™W b °™™ and the like; a halogenated hydrocarbon, e.g. chloromethane in 
the presence of hydrogen and an appropriate metal catalyst such as. for example, palladium-on-charcoal 
Raney mckel and the like, optionally at an elevated temperature and/or pressure. Alternatively the reduction 

a jeous eZo, ItT, ^ " pnm - «" «* *»™ S ^ •* a " 

»n t hnS r H atiVe K^ $0m l C r P ° UndS ° f f ° rmula (0 may also be prepared accordi "9 to Procedures analogous 

Th* ?r ,0 / ^ Preparati0 " ° f 220168 by Cycli2i "9 an a PP ro P' iate startin 9 material. 

formic Z !i h ? ( 1™J alS ° b8 Prepared> ,0r eXamp,e ' by c * dUn 0 an intermediate of 
formula (XXXVIII) and desuifurating the thus obtained intermediate of formula (IXL). 
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(XXXVIIO (IXL) 



In formulae (XXXVIII) and (IXL) R 35 represents hydrogen or Ci -ealkyl and R 35 represents Ci- 6 aikyl or 
both R 36 taken together form a C2-aalkanediyl radical. 

Said cyclization reaction may conveniently be conducted by stirring and heating intermediate (XXXVIII) 
in an aqueous acidic solvent, e.g. in aqueous hydrochloric or sulfuric acid. The intermediate (IXL) may be 
desulfurated following art-known procedures, e.g., by treatment with Raney nickel in the presence of an 
alkanol, e.g. methanol, ethanol and the like, or by treatment with nitric acid, optionally in the presence of 
sodium nitrite. 

The compounds of formula (l-y) may be prepared from a hydrazine derivative of formula (XL) by 
reaction with s-triazine following the procedures described in J. Org. Chem., 1956, 1037. 



NH-NH 2 
Y-CH-Z 

(XL) (I-y) 



v V N 



Y-CH-Z 



The intermediate hydrazine (XL) and the corresponding intermediate amine of formula Y-CH(NH 2 )-Z 
(XLI) may also advantageously be converted into azoles, wherein -X 1 =X*- is a bivalent radical of formula 
(x), (y) or (z), following the procedures described in U.S. Pat: No. 4,267,179, incorporated herein by 
reference. 

The compounds of formula (I) can also be converted into each other following art-known functional 
group transformation procedures. 

The compounds of formula (l-a-1) wherein R 1 is hydrogen may be converted into compounds of formula 
(l-a-3) wherein R 7 is halo by treatment with a halogenating agent such as, for example, thionyl chloride, 
pentachlorophosphorane, phosphoryl chloride, sulfuryl chloride and the like. The thus obtained compounds 
of formula (l-a-3) wherein R 7 is halo may further be converted into compounds of formula (l-a-3) wherein R 7 
is Ci-ealkyloxy by reacting the starting compound with an appropriate alcohol, preferably an alkali metal or 
earth alkaline metal salt of said alcohol. 

Depending on the nature of the substituents the compounds of formula (l-a-1) may also be converted 
into compounds of formula (l-a-2), by a selective hydrogenation of the starting compound with an 
appropriate reducing agent such as, for example with a nobel catalyst, such as platinum-on-charcoal, 
palladium-on-charcoal and the like. Dehydrogenation of the compounds of formula (l-a-2) may result in a 
compound of formula (l-a-1). The dehydrogenation may be accomplished by stirring and optionally heating 
the starting compound with alkaline peroxide, ammoniacal silver nitrate, 2,3-dichloro-5,6-dicyano-p-ben- 
zoquinone, manganese(IV)oxide, bromine in the presence of bromobenzen and the like in suitable reaction- 
inert solvent. Suitable solvents for said dehydrogenation are, for example, water, alkanols, e.g. methanol, 
ethanol and the like, ketones, e.g. 2-propanone and the like, halogenated hydrocarbons, e.g. trich- 
loromethane, tetrachloromethane and the like, ethers, e.g. 1,1-oxybisethane and the like, dipolar aprotic 
solvents, e.g. N,N-dimethylformamide, N.N-dimethylacetamide, pyridine and the like, or a mixture of such 
solvents. Some compounds of formula (I) may also be N-alkylated or N-aminated according to art known 
procedures. 

The compounds of formula (l-b-4) wherein R 18 and R 19 are both hydrogen may be converted into 
compounds of formula (l-b-3) wherein R 17 is halo by treatment with a halogenating agent such as, for 
example, phosphoryl chloride, thionylchloride, pentachlorophosphorane, sulfurylchloride and the like. The 
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alkali metal or earth alkaS metat saTof sai 2 7 .T^ "* " aPPr ° Priate a,COho1 ' ™ 
«on reactions, the comp^TS^,.^^ 
5 corresponding compounds of formuaTb-ll Th« 1 h , hydr ° 9en may be converted the 
oxidizing a compound of form^Tb w th L CompoiJ " ds of ,ormula can also be obtained by 
solvent. ApproprLoxidJ^ r6S9ent * & ***** 

silver nitrate, tert. butylhydroperoxide ZnlSte cL^Tf ? or u man 9 ane ^'V)oxide. silver oxide, 
acetate and the like/suLbirsoSs tSIS^T^ ! ' ^ ferric C y anide - lead tetra- 

ro methanol, ethanol and the STe ketones e 0 w ?" ? ar6 ' f ° r exam P ,e ' water - Panels, e.g. 
hydrocarbons, e.g. ttcwJS£5 t^TT" ^ ha '° 9ena,ed 

tetrahydrofuran. 1.4-dioxane and the STdSS !, ♦ ' etherS> e * 1>1 -^isethane. 
dimethylacetamide. pyridine an I the like o P ° u^*' '* N'^ethyltamiamWe, N.N- 
procedures the complTof^ S °' ven,s - ^ing analogous oxidation 

* The deoxygenation of the N oxide - & «*5" 8d fr0m <he com P° und s of formula (l-b-2). 

heating the starting X^TjiSTS^JT ^ ^ ° Ut by ^ " d ' if desired . 
appropriate metal catalyst such as Tint pL? ''ITo ° f hydr ° 9en ° r hydra2ine and a " 
palladium-on-charcoa. and the like ^cX?a£2 J"} ^ "** P latinum - 0 ^harcoal. 
ethanol and the like, an ether, eg teXSSaS^ rf^? "° ^ a ' kano1 ' e '9' methano) . 
20 appropriate base has been ^£lZT£ tZ^ J^ r T ^T ° f SUCh S °' Vents whereto a " 
hydroxide, e.g. sodium carbonate sodil hvZenT^ 3 " a,kal ' metal carbona te. hydrogen carbonate or 
the deoxygenation of the n^^^S^^^'^^ and the ,ike - Alternatively 

presence of acetic acid of in an "queou al anol I 71 * T With 5 ° dium dithionile in the 

possible to accomplish the deoxygenation bv strino that n V^" 8 ethan °' " ,urther P roved 

The a-ketotetrahydroquinoxalines o f7 mu f / ^ - 1" Pr6SenCe ° f zinc and acetic aci «- 
c-2) according to art-known dehvdrLlZn ( "? V a ' S ° be °° nverted t0 a q u '"o«line of formula (I- 
2816. For example, the for exam P ,e * Chem. Soo.. 1953. 

the starting compound in an aZoi a?ka n« ,n°7 ^ ° f , ° rmU ' a ( '" C ' 4) Can be carried by heating 
such a, for exa'p*. ^ITZZ^^l^ * " ~» 

corre'ZTgX™ «« « * 0 may also be converted into the 

such as, for example, thionyl chloride iLlZt i Z , $ ha '° by treatment with a halogenating agent 
the like. The thus obtafn^ *** ch,0 ^ e and 

formula (l-c-1) wherein R* is TsalkvSv " m ' S no hal ° ^ ^her be converted into quinoxalines of 
compounds with an appropriate amine or L^hnT T m ^'"^amino by reacting the starting 
said alcohol. Some compounds o7fLul S c , £ 7*1 "«* °' earth a,ka,ine metal of 

known procedures. 3 (, * C) may alS0 be N- a "<ylated or N-aminated according to art 

^STISEIC °s^ ne as f V o redUdn9 | ^ COrfeSPOndin9 C ° mp0U " ds - 
potassium or preferably ^sodium LmSlwf * a " alkali me,al borohydride. e.g. lithium 

reaction inert solvent b ^>^ sod-um cyanoborohydride and the like reducing agents "n a . 

v*,: z:xv:z:tx t^^^t preparations - known c ~ 

Some intermediates of the previous Lotion Th2! 9 , Prepafm9 Said or sim '* ,ar impounds, 
conversion into compounds ^Z7ZTn "* ™* ** bee " develo P ed *r 

aPP ^„ hydrogen may be prepared from an 
according to the following reaction sequel °' qU ' n ° Xa,ine derivative of formu ' a W 
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reacted with a metal alkyl, e.g. methyllithium, butyllithium, metal aryl, e.g. phenyllithium, or with a complex 
metal alkyl or aryl in a suitable solvent, e.g. tetrahydrofuran, 1,1 -oxybisethane and the like to form the 
secundary alcohols (V). The desired intermediates of formula (HI) may then be obtained by converting the 
alcohol function of the intermediate of formula (V) into an appropriate leaving group W following standard 

5 procedures as known in the art. For example, halides are generally prepared by the reaction of (V) with an 
appropriate halogenating agent such as, for example, thionyl chloride, sulfuryl chloride, pentach- 
lorophosphorane, pentabromophosphorane, phosphorylchloride, hydrochloric acid, hydrobromic acid and 
the like halogenating agents. The intermediates of formula (III) wherein Y is hydrogen can be obtained 
directly from the intermediates of formula (XLII) following the procedure described hereinabove for 

10 converting (V) into (III). 

Some intermediates of formula (III) wherein Y is other than hydrogen may also be prepared by acylating 
a quinoline or quinolinone, quinazoline or quinoxaline of formula (XLIV) with an appropriate reagent of 
formula (XLIII) according to art-known Friedel-Crafts acylation reaction procedures, reducing the thus 
obtained ketone (Vll-b) with an appropriate reductant, e.g. sodium borohydride in a suitable solvent such as 

T5 water; an alcohol e.g. methanol, ethanol or mixtures thereof with tetrahydrofuran optionally in the presence 
of sodium hydroxide and subsequently converting the alcohol function into an appropriate leaving group as 
described hereinbefore. 



O 

20 H 



OH W 



C + H-Z - c CH 90 CH 

(xliii) (xliv) (vn-b) (V) (m) 



Some intermediates of formula (III) may also be prepared by cyclizing an appropriate benzaldehyde or 
ketone derivative of the general formula (XLV) according to similar cyclization procedures as described 
hereinabove for the synthesis of the compounds of formula (l-a-1), (l-a-2), (l-a-3), (l-a-4), (l-b-1), (l-b-2), (l-b- 
30 3), (l-b-4), (l-b-5), (l-b-6). (l-c-1), (l-c-2), (l-c-3). (t-c-4) or (l-c-5) reducing the thus obtained quinoline, 
quinazoline, quinoxaline or quinolinone with an appropriate reductant, e.g. sodium borohydride, sodium 
cyanoborohydride and the like reagents and subsequently converting the alcohol function of (V) in an 
appropriate leaving group. Depending on the cyclization procedure it may be useful to protect the ketone or 
aldehyde group according to art known procedures e.g. by acetalization. 




OH W 



CH ~ CH 

y' y' n z 

(V) m 



In (XLV) the meanings of E 1 and E 2 are selected in such a manner to enable a cyclization reaction. For 
45 example, as appropriate intermediates of formula (XLV) there may be mentioned: 
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0 R 2 0 

nr'-c-ch-c-r 3 



v — 

(XLV-a) 



O NR'-C-CR 2 — CR 3 -Q,Hj 

(XLV-b) 



0 

ii 



NHR 



O ^^^NR'-C-CR 2 -CR 3 -0-C M aUcyl 

Y ^ C ^K^J Y ^ ' ls v^CR 3 =CR 2 -COOR 37 

(XLV-d) 



(XLV-c) 



0 

II 



NHR* 



O _ N=CR 7 -CHR 8 -C-R 9 
Y 'kAcHR 6 -CHR s -COOR 37 Y ^ K ^ > 
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N=CR n -CHR 12 -C-0-Ciualkyl 
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NHR' 
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^^NHrM-CHR 31 -C-OH 



(XLV-k) 



More 



particular intermediates to prepare quinoline compounds may be prepared according the following 

« ^^ntmediates of formula (IX). (X) and (XI) can conveniently be prepared by reacting an aniline (Vlll-a) 
a cXyllc *!d If formula (XLVI-a), (XLVI-b) or (XLVI-c) or a functiona. denvat,ve thereof. 
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Said functional derivatives of formula (XLVI-a), (XLVI-b) and (XLVI-c) are meant to comprise the halide, 
anhydride, amide and ester forms of (XLVI-a), (XLVI-b) and (XLVI-c). (XLVI-a) may also be in the form of a 
reactive lactone such as, for example, 4-methylene-2-oxetanone. 

Functional derivatives may be prepared following art-known procedures, for example, by reacting the 
carboxylic acid of formula (XLVI) with thionyl chloride, phosphorous trichloride, polyphosphoric acid, 
phosphoryl chloride and the like, or by reacting the carboxylic acid of formula (XLVI) with an acyl halide, 
e.g. acetyl chloride, ethyl carbonochloridate and the like. Or the intermediates (Vlll-a) and (XLVI) may be 
coupled in the presence of a suitable reagent capable of forming amides, e.g. 1,1 -carbonylbis-[1H- 
imidazole], dicyclohexyicarbodiimide, 2-chloro-1-methylpyridinium iodide and the like. 
Said amidation reactions may conveniently be carried out by stirring the reactants in a suitable reaction- 
inert solvent, such as, for example, a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane and 
the like, an aromatic hydrocarbon, e.g. methylenzene and the like, an ether, e.g. 1,1 -oxybisethane, 
tetrahydrofuran and the like or a dipolar aprotic solvent, e.g. N.N-dimethylformamide, N,N- 
dimethylacetamide and the like. The addition of a suitable base may be appropriate, in particular a tertiary 
amine such as, N,N-diethylethanamine. The water, the alcohol or the acid which is liberated during the 
course of the reaction may be removed from the reaction mixture according methodologies generally known 
in the art such as, for example, azeotropical distillation, complexation and salt formation. 
When a reactive lactone of formula (XLVI-a) is used the reaction may be carried out according to similar 
procedures as outlined in Organic Synthesis, Willy New York, 1955, Collect. Vol. Ill page 10. 

The intermediate of formula (XII) and/or (XIII) can be prepared by reducing the nitro derivative of 
formula (XLVII) in the presence of hydrogen and a suitable metal catalyst such as, for example, palladium- 
on-charcoal, platinum oxide and the like catalysts. The nitro derivative of formula (XLVII) in turn can be 
prepared from an aldehyde of formula (XLVII!) by reacting the latter with a phosphorous ylide of formula (IL) 
or with an ylide of formula (L) prepared from a phosphonate. 
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In formula (XLVII) R 37 represents hydrogen or Ci-fa!kyl. 
The reaction of (XLVIII) with (IL) or (L) can conveniently be conducted by treating a phosphonium salt or a 
phosphonate with an appropriate base such as. for example, butyllithium, methyllithium, sodium amide, 
sodium hydride, a sodium or potassium alkoxide, sulfinylbis(methane) sodium salt and the like bases, under 
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an inert atmosphere and in a reaction-inert solvent such as for example, a hydrocarbon, e.g. hexane, 
heptane, cyclohexane and the like; an ether, e.g. 1 ,1 '-oxybisethane, tetrahydrofuran, 1 ,2-dimethoxyethane 
and the like; a dipolar aprotic solvent, e.g. dimethylsulfoxide, hexamethylphosphor triamide, and the like 
solvents. 

The starting intermediate (XLVIII) wherein the 1H-azole-1-y!methyi moiety is substituted in the para 
position can for example be prepared according the following reaction sequence. 
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Jn formula (LI) W 1 represents a reactive leaving group such as, for example, halo, e.g. chloro or fluoro, 
nitro, 4-methylbenzenesuIfonyloxy, phenyloxy, alkyloxy and the like groups. 

a) The aromatic nucleophilic substitution on a nitrobenzene of formula (LI) with a cyanide of formula 
(UI) can be conducted by stirring the reactants in the presence of a base in a reaction inert solvent such as 
for example, a dipolar aprotic solvent, e.g. N.N-dimethylformamide, N.N-dimethylacetamide, hexamethyl- 
phosphoric triamide, pyridine, 1 ,3-dimethyl-3,4,5,6-tetrahydro2(1 H)-pyrimidinone, 1 ,3- 
dimethyiimidazolidinone. 1 ,1 ,3,3-tetramethylurea, 1-methyl-2-pyrrolidinone, nitrobenzene and the like sol- 
vents; or mixtures thereof. Appropriate bases are sodium hydride, sodium amide, sulfinylbis(methane) 
sodium salt and the like bases. It may be advantageous to add to the reaction mixture a crown ether, e.g. 
1,4,7,1 0,1 3,1 6-hexaoxacyclooctadecane and the like or a complexing agent such as for example, tris[2-(2- 
methoxyethoxy)]ethanamine and the like. Somewhat elevated temperatures may enhance the rate of the 
reaction. 

b) The oxidation of the cyanide of formula (Llll) can be accomplished following art-known oxidation 
procedures as described in J. Org. Chem., 1975, 40, 267. 

c) The reduction of the aldehyde or ketone of formula (UV) can be carried out by stirring the latter 
with an appropriate reductant, e.g. sodium borohydride in a suitable solvent, e.g. methanol, ethanol. 

d) The halogenation of the alcohol of formula (LV) can be accomplished by reacting the alcohol with 
a suitable halogenating agent, e.g., thionyl chloride, methanesulfonyl chloride and the like. 

e) The introduction of the azoie can be carried out according procedures outlined hereinbefore for the 
synthesis of (I) from (II) and (III). 

f) The deprotection of the carboxaldehyde group of (LVII) can easily be conducted following art- 
known methods of hydrolyzing acetals, e.g. by acid hydrolysis in an aqueous medium. 
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The intermediates of formula (XIV) and (XVIII) may be prepared by reacting an aniline of formula (VIII) 
with a 1,3-dicarbonyl of formula R 7 -C( = 0)-CHR 8 -C( = 0)-R 9 (LVIII) or R ,1 -C( = 0)-CHR 12 -C( = 0)-0-Ct-4alkyl 
(LIX) in a reaction-inert solvent in the presence of an appropriate acid catalyst such as, for example, a 
sulfonic acid, e.g. methanesulfonic acid, benzenesulfonic acid, 4-methy!benzenesuifonic acid and the like 
s acids. 

The starting compounds of formula (VIII) can easily be prepared according to procedures described In 
U.S. Patent No. 4,859,684 corresponding to EP-A-260,744 incorporated herein by reference for the process 
of preparing the intermediate of formula (VIII). 

More particularly intermediates to prepare quinazoline compounds may be prepared as follows. 
10 The intermediates of formula (XIX) can generally be prepared from amides, ureas or carbamates of 
formula (XXI-a) following art-known hydrolysis procedures, for example, by treating said amides, ureas or 
carbamates (XXI-a) with an acidic or basic aqueous solution, optionally at an enhanced temperature. 




hydrolysis 
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N-l-X 1 
Y-CH 



NH 2 



'CH 2 -NHR 14 

(XXI-a) (XIX) 



25 In formula (XXI-a) and hereinafter R 38 represents either Ci-6alkyl, trifluoromethyl, Ar 2 or Ar'-Ci-salkyl; 
or Ci -6alkyloxy, amino or mono- or di(Ci-6alkyl)amino. 

The intermediates of formula (XXI-a) can be prepared by reducing an imine of formula (XXIII-a) 
following art-known reduction procedures such as, for example, reduction with an alkali metal borohydride, 
e.g. lithium, potassium, or preferably, sodium borohydride, sodium cyanoborohydride and the like reagents, 

30 in a reaction-inert solvent such as, for example, an alkanol, e.g. methanol, ethanol and the like. 



R 

N-l-X' 

Y ^ / NH " C " R38 bunion 
(XXIII-a) 



The imines of formula (XXIII-a) in turn are prepared from an aldehyde of formula (XXIV-a) by reaction 
4 5 with an amine of formula R 14 -NH 2 in a reaction-inert solvent in the presence of an appropriate acid catalyst 
such as, for example, a sulfonic acid, e.g. methanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic acid 
and the like acid catalysts. 
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The aldehydes of formula (XXIV-a) can prepared from a derivative of formula (LX) wherein P represents 
a protected carboxaldehyde group or a protected hydroxymethyl group, by hydrolysis of the protective 
group and in the case of the hydroxymethyl group, oxidation to the carboxaldehyde group. 
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(oxidation) 



(LX) 



Examples of suitable protective groups for hydroxymethyl are, for example, tetrahydropyranyl, 2- 
methoxyethoxymethyl, 2-methoxypropyl, 2-acetoxypropyl, 1 -ethoxyethyl and the like; a trialkylsilyl group, 
e.g. trimethylsilyl, tert. butyldimethylsilyl and the like groups. Examples of suitable protective groups for 
carboxaldehyde are acyclic acetals formed with Ci-ealkanols such as methanol, ethanol and the like; or 

20 cyclic acetals formed with diols such as, 1 ,2-ethanedioi, 1 ,3-propanediol and the like. Said deprotection 
reactions can easily be conducted following art-known methods of hydrolyzing acetals and silyl ethers, e.g. 
by acid hydrolysis in aqueous media. Said oxidation of a hydroxymethyl to a carboxaldehyde group can 
conveniently be conducted by oxidation with a suitable oxidizing agent such as, for example, manganese 
(IV) oxide; permanganate salts, e.g. potassium permanganate; dimethylsulfoxide with a dehydrating reagent, 

25 e.g. oxalylchloride, sulfur trioxide, dicyclohexylcarbodiimide and the like. Suitable solvents for said oxidation 
are, for example, water, halogenated hydrocarbons, e.g. dichloromethane, trichloromethane, tetrach- 
loromethane and the like. 

The protected intermediates of formula (LX) are generally prepared from ketones of formula (LXI) 
following reaction sequences as described hereinabove for the conversion of ketones of formula (VII) into 
compounds of formula (I). 




1) reduction 

2) introduction of.azole 




(LXI) 



(LX) 



The intermediates of formula (LXI) are obtained from a suitably substituted nitrobenzene (LXII) by 
46 reduction following artrknown nitro-to-amino reduction procedures, e.g. catalytic hydrogenation with Raney 
nickel, palladium-on-charcoal and the like; and subsequently acylatlng the thus obtained aniline with a 
Ci-&alkanoic halide or anhydride, a Ci- 6 alkylcarbonohalidate, e.g. ethyl carbonochloridate, 1,1,- 
dimethylethyl carbonochloridate and the like acylatlng reagents. 
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The intermediates of formula (XXVil) wherein R 20 and R 21 are hydrogen or those of formula (XXVIII) 
wherein R 23 is hydrogen, said intermediates being represented by formula (LXIV), may, for example, be 
prepared from an appropriately substituted nitrobenzenamine of formula (LXII) by converting the latter into 
the corresponding nitrobenzenenitrile by diazotation and subsequent reaction with a cyanide salt e.g. 
copper cyanide and/or sodium cyanide, and reducing the thus obtained nitrobenzenenitrile under a 
hydrogen atmosphere, in the presence of an appropriate catalyst such as, for example, Raney nickel. 




Y 

(LXHI) 



NH 2 




(LXIV) 



The intermediates of formula (LXIV) can also be obtained from a ketone of formula (LXV) following the 
reaction sequences as described hereinabove for the conversion of ketones of formula (VII) into compounds 
of formula (I). 

R 

N-|-X» 



^s^^C -NH 2 2) introduction of 

30 O ' 820,6 rtvm , 

CLXV) (LXIV) 




The intermediate ketones of formula (LXV) can be prepared from a suitably substituted 2-nitrobenzal- 
dehyde of formula (LXVI) by reacting the aldehyde with hydroxylamine or an acid addition salt thereof and 
dehydrating the intermediate oxime to a benzenenitrile of formula (LXVII). The thus obtained nitrile is further 
hydrolyzed to an amide group and the nitro group reduced to an amino group following art-known 
hydrolysis and reduction procedures. 

Y -Hr J Y-4Y - (LXV) 

46 (LXVI) (LXVII) 

The intermediates of formula (XXVII) and (XXVIII) wherein R 20 is hydrogen, said intermediates being 
represented by formula (LXVIII) can alternatively be prepared from a ketone of formula (LXIX) following the 
50 reaction sequences described hereinabove for the conversion of ketones of formula (VII) into compounds of 
formula (I). 
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NH 2 



Y-C 



R 

N-l-X 1 
I X* 

V r-v™ 2 



C-NHR 



21 



(LXIX) 



^v^^C-NHR 21 
ii 

(Lxvni) o 



The intermediates of formula (LXIX) inturn can be obtained from a 2-nitrobenzoic acid of formula (LXX) 
by N-acylation of an amine R 21 -NH 2 following art-known amidation procedures and reduction of the nitro 
group to an amino group according to procedures described hereinabove, for example, in the conversion of 
15 (LXII) into (LXI). 



20 



0 

Y-C-JL 




N02 



COOH 



Y-C 



^^^C-NHR 21 



(LXX) 



(LXIX) 



25 



30 



More particular intermediates to prepare quinoxaline compounds may be prepared according the 
following procedures. The intermediates of formulae (XXXI ll-b), (XXXI V-a) and (XXXIV-b) can conveniently 
be prepared by reacting an intermediate (LXXII) with a carboxylic acid of formula (LXXI-a), (LXXI-b) or 
(LXXI-c) or a functional derivative thereof. 
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K 

N-/-X 



N 

(LXXII) 



R 26 

I 

NH 



NO2 



0 

11 

HO-C- 



O 

-C — R 



(LXXI-a) 



0 
11 

HO-C-CH2- 
(LXXI-b) 



»27 



O 

HO-C-CH2-P 
(LXXI<) 



(XXXffl-b) 



(XXXIV-a) 



WR 



,27 



(XXXIV-b) 



Said functional derivative of (LXXI-a). (LXXI-b) or (LXXI-c) are meant to comprise the halide. a 
symmetrical or mixed anhydride, amide and ester forms of (LXXI-a). (LXXI-b) or (LXXI-c). In the instance 

so where R 27 represents a Ci -Aalkylcarbonyl group in formula (LXXI-b) the hydroxyl group taken together with 
R 27 may also form a reactive lactone such as, for example. 4-methylene-2-oxetanone. 
Functional derivatives may be prepared following art-known procedures, for example, by reacting the 
carboxylic acid of formula (LXXI) with thionyl chloride, phosphorous trichloride, polyphosphoric acid, 
phosphoryl chloride and the like, or by reacting the carboxylic acid of formula (LXXI) with an acyl halide, 

55 e.g. acetyl chloride, ethyl carbonochloridate and the like. Or the intermediates (LXXI) and (LXXII) may be 
coupled in the presence of a suitable reagent capable of forming amides, e.g. dicyclohexylcarbodiimide, 
1,l'-biscarbonyl[1H-imidazole].2-chloro-1-methylpyridinium iodide and the like. 

Said amidation reactions may conveniently be carried out by stirring the reactants in a suitable reaction- 
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inert solvent, such as, for example, a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane and 
the like, an aromatic hydrocarbon, e.g. methylbenzene and the like, an ether, e.g. 1,1 -oxybisethane, 
tetrahydrofuran and the like or a dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N- 
dimethylacetamide and the like. The addition of a suitable base may be appropriate, in particular a tertiary 

5 amine such as, N.N-diethylethanamine. The water, the alcohol or the acid which is liberated during the 
course of the reaction may be removed from the reaction mixture according methodologies generally known 
in the art such as, for example, azeotropical distillation, complexation and salt formation. 

Intermediates of formula (XXX) and (LXXII) can easily be prepared according to procedures described 
in U.S. Patent 4,859,684 corresponding to EP-A-2609744 and U.S. Serial No. 223,486 corresponding to EP- 

70 A-0,293,278 incorporated herein by reference for the process of preparing the intermediates of formula 
(XXX) and (XXXIV-a). 

The intermediate hydrazines (XL) and amines (XLI) may conveniently be prepared from a ketone of 
formula (VII) by reaction with either an acid addition salt thereof, or with hydroxylamine or hydrazine or an 
acid addition salt or a solvate thereof, and reducing the thus obtained oxime or hydrazone, for example, by 
15 catalytic hydrogenation in the presence of hydrogen and an appropriate hydrogenation catalyst, e.g. Raney 
nickel and the like. 

The intermediates of formula (XXXVIII) can be prepared from an amine of formula (XLI) by reaction with 
a reagent of formula (LXXlll) and optionally S-alkylating the thus obtained thiourea with a Ci-ealkylhalide. 



R 

N-CH r |-CH(OR 36 )2 



ii 
C 

Y-CH-Z + s=C=N-CH 2 ^CH-(OR 36 )2 ^ Y-CH-Z 

(XLI) (LXXIII) (XXXVffl) 



The compounds of formula (I) and some of the intermediates in this invention have an asymmetric 
carbon atom in their structure. This chiral center may be present in a R- and S-configuration, this R- and S- 
notation being in correspondence with the rules described in Pure Appl. Chem., 1976, 45, 11-30. 
Pure stereochemically isomeric forms of the compounds of this invention may be obtained by the 
application of art-known procedures. Diastereoisomers may be separated by physical separation methods 
such as selective crystallization and chromatographic techniques, e.g. counter current distribution, and 
enantiomers may be separated from each other by the selective crystallization of their diastereomeric salts 
with optically active acids. 

Pure stereochemically isomeric forms may also be derived from the corresponding pure stereochemically 
isomeric forms of the appropriate starting materials, provided that the reaction occurs stereospecifically. 

The compounds of the present invention, their pharmaceutically acceptable acid addition salts and their 
possible stereochemically isomeric forms have useful pharmacological properties. For example, they 
suppress the plasma elimination of retinoids, such as, all-trans-retinoic acid, 13-cis retinoic acid and their 
derivatives. The latter results in more sustained/higher tissue concentrations of retinoic acid and improved 
control of the differentiation and growth of various cell types. In addition some compounds inhibit the 
formation of androgens from progestines and/or inhibit the action of the enzyme complex aromatase which 
catalyses the formation of estrogens from androgenic steroids in mammals. A number of compounds also 
show an inhibitory action on the biosynthesis of thromboxane A2. 

Said property of the compounds of the invention to delay the metabolism of retinoic acid can easily be 
evidenced in various in vivo experiments. A particular test procedure is described hereinafter as the 
"Metabolism of endogenous or exogenously administered all-trans-retinoic acid" test and demonstrates the 
suppression of the plasma elimination of endogenous or exogenously administered all-trans-retinoic acid. As 
such, the compounds of formula (I) can be used to control the rate of growth and differentiation of various 
cell types which effects are known to be affected by retinoids. The ability of retinoids, such as, 13-cis- 
retinoic acid, all-trans-retinoic acid and their derivatives to modulate differentiation and proliferation in 
several cell types whether they are of epithelial or mesenchymal origin is extensively studied and reviewed 
in J. Clin. Chem. Clin, Biochem., 26, 479-488 (1983); Pharmacological Reviews 36, 935-1005, (1984), Arch. 
Dermatol. 117, 160-180; (1981) and Journal of Medicinal Chemistry 25, 1269-1277, (1982). 

In view"of their capability to delay the metabolism of retinoic acid the compounds can thus be used in 

31 



m m 

EP 0 371 564 A2 



the treatment of disorders which are characterized by an increased proliferation and/or abnormal differenti- 
ation of epithelial cells. In particular the compounds of the Invention can be used for treatment of carcinoma 
which is essentially a derailment of cellular differentiation, occurring in epithelial tissues. Other uses include, 
in addition to cancer treatment, the treatment of a variety of disorders of keratinization such as, for example, 

5 acne, psoriasis, lamellar ichthyosis, plantar warts, callosites, acanthosis nigricans, lechen planus, mol- 
luscum, melasma, corneal epithelial abrasion, geograpic tongue, Fox-Fordyce disease, cutenebus mestatic 
melanoma and heloids, epidermolytic hyperkeratosis, Darier's disease, pityriasis rubra pilaris, congenital 
ichthyosiform erythroderma, hyperkeratosis palmaris et plantaris, and similar diseases. 

The anti-tumor activity may be demonstrated in several retinoic acid-sensitive and insensitive cell lines 

to and solid tumors such as, for example, in Ta3-Ha induced mamma tumors in female mice. 

The inhibition of androgen and/or estrogen formation can be demonstrated by analyzing the effects of 
the compounds of the invention on the conversion of progestins into androgens in the presence of testicular 
microsomes or on the conversion of androstenedione into estrone and estradiol in the presence of human 
placental microsomes. The in wVo-inhibition of androgen or estrogen formation can, for example, be 

75 demonstrated by measuring the suppression of the plasma testosterone or estrogen concentration in dogs, 
rats or mice. A number of relevant tests have been described in EP-A-260,744 and EP-A-293,978, both 
incorporated herein by reference. In view of their capability to inhibit the biosynthesis of estrogens and/or 
androgens the compounds can be used in the treatment of estrogen or androgen dependent disorders such 
as, for example, breast cancer, endometriosis, endometrial cancer, polycystic ovarian disease, benign 

20 breast disease, prostatic cancer and hirsutism. 

The beneficial effect of androgen inhibitors in these disorders, especially in the treatment of prostatic 
cancer, is described in, e.g., Journal of Urology 132, 61-63 (1984). The beneficial effect of aromatase 
inhibitors in these disorders, especially in the treatment of breast cancer, is described in, e.g. Cancer 
Research, 42, Suppl. 8 : 3261 s (1 982). 

25 In view of the usefulness of the subject compounds it is evident that the present invention provides a 
method for treating mammals suffering from disorders which are characterized by an increased proliferation 
and/or abnormal differentiation of normal, preneoplastic or neoplastic cells, whether they are epithelial or 
mesenchymal; whether they are of ectodermal, endodermai or mesodermal origin; or whether they are 
estrogen dependent, androgen dependent or nonestrogen and nonandrogen dependent. Said method 

30 comprises the systemic or topical administration to the latter of an amount, effective to treat said disorders, 
of a compound of formula (I), a pharmaceutical^ acceptable acid-addition salt or a possible 
stereochemically isomeric form thereof. In particular the present invention provides a method in which the 
growth and differentiation in said normal, preneoplastic and neoplastic cells is sensitive to the actions of 
retinoids. 

35 . Those of skill in treating disorders which are characterized by an excessive proliferation and/or 
abnormal differentiation of tissues could determine the effective amount from the test results presented 
hereinafter. In general it is contemplated than an effective amount would be from 0.001 mg/kg to 50 mg/kg 
body weight and more preferably from 0.01 mg/kg to 10 mg/kg body weight. 

The subject compounds may be formulated into various pharmaceutical forms for administration 

40 purposes. As appropriate compositions there may be cited all compositions usually employed for system- 
ically of topically administering drugs. To prepare the pharmaceutical compositions of this invention, an 
effective amount of the particular compound, optionally in acid-addition salt form, as the active ingredient is 
combined in intimate admixture with a pharmaceutical^ acceptable carrier, which carrier may take a wide 
variery of forms depending on the form of preparation desired for administration. These pharmaceutical 

45 compositions are desirable in unitary dosage form suitable, particularly, for administration orally, rectally, 
percutaneously, or by parenteral injection. For example, in preparing the compositions in oral dosage form, 
any of the usual pharmaceutical media may be employed such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs and 
solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents and the 

so like in the case of powders, pills, capsules, and tablets. Because of their ease in administration, tablets and 
capsules represents the- most advantageous oral dosage unit form, in which case solid pharmaceutical 
carriers are obviously employed. For parenteral compositions, the carrier will usually comprise sterile water, 
at least in large part, though other ingredients, for example, to aid solubility, may be included. Injectable 
solutions, for example, may be prepared in which the carrier comprises saline solution, glucose solution or a 

55 mixture of" saline and glucose solution. Injectable suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and the like may be employed. Also included are solid form 
preparations which are intended to be converted, shortly before use, to liquid form preparations. In the 
compositons suitable for percutaneous administration, the carrier optionally comprises a penetration 
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enhancing agent and/or a suitable wetting agent, optionally combined with suitable additives of any nature 
in minor proportions, which additives do not introduce a significant deleterious effect on the skin. 
As appropriate compositions for topical application there may be cited all compositions usually employed 
for topically administering drugs, e.g., creams, gellies, dressings, shampoos, tinctures, pastes, ointments, 

5 salves, powders and the like. Application of said compositions may be by aerosol e.g. with a propellent 
such as nitrogen carbon dioxide, a freon, or without a propellent such as a pump spray, drops, lotions, or a 
semisolid such as a thickened composition which can be applied by a swab. In particular compositions, 
semisoid compositions such as salves, creams, gellies, ointments and the like will conveniently be used. 
It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 

70 unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discreate units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powders packets, wafers, injectable solutions or suspensions, 

75 teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

Other such compositions are preparations of the cosmetic type, such as toilet waters, packs, lotions, 
skin milks or milky lotions. Said preparations contain, besides the active ingredient, components usually 
employed in such preparations. Examples of such components are oils, fats, waxes, surfactants, humec- 
tants, thickening agents, antioxidants, viscosity stabilizers, chelating agents, buffers, preservatives, per- 

20 fumes, dyestuffs, lower alkanols, and the like. If desired, further ingredients may be incorporated in the 
compositions, e.g. antiinflammatory agents, antibacterials, antifungals, disinfectants, vitamins, sunscreens, 
antibiotics, or other anti-acne agents. 

Examples of oils comprise fats and oils such as olive oil and hydrogenated oils; waxes such as 
beeswax and lanolin; hydrocarbons such as liquid paraffin, ceresin, and squalane; fatty acids such as stearic 

25 acid and oleic acid; alcohols such as cetyl alcohol, stearyl alcohol, lanolin alcohol, and hexadecanol; and 
esters such as isopropyl myristate, isopropyl palmitate and butyl stearate. As examples of surfactants there 
may be cited anionic surfactants such as sodium stearate, sodium cetylsulfate, polyoxyethylene lauryl-ether 
phosphate, sodium N-acyl glutamate; cationic surfactants such as stearyldimethyl-benzylammonium chlo- 
ride and stearyltrimethylammonium chloride; ampholytic surfac-tants such as alkylaminoethylglycine hy- 

30 drochloride solutions and lecithin; and nonionic surfactants such as glycerin monostearate, sorbitan 
monostearate, sucrose fatty acid esters, propylene glycol monostearate, polyoxyethylene oleylether, poly- 
ethylene glycol monostearate, polyoxyethylene sorbitan monopalmitate, polyoxyethylene coconut fatty acid 
monoethanolamide, polyoxyethylene polyoxypropylene glycol (e.g. the materials sold under the trademark 
"Pluronic"), polyoxyethylene castor oil, and polyoxyethylene lanolin. Examples of humectants include 

35 glycerin, 1,3-butylene glycol, and propylene glycol; examples of lower alcohols include ethanol and 
isopropanol; examples of thickening agents include xanthan gum, hydroxypropyl cellulose, hydroxypropyl 
methyl cellulose, polyethylene glycol and sodium carboxymethyl cellulose; examples of antioxidants 
comprise butylated hydroxytoluene, butylated hydroxyanisole, propyl gallate, citric acid and ethoxyquin; 
examples of chelating agents include disodium edetate and ethanehydroxy diphosphate; examples of 

40 buffers comprise citric acid, sodium citrate, boric acid, borax, and disodium hydrogen phosphate; and 
examples of preservatives are methyl parahydroxybenzoate, ethyl parahydroxybenzoate, dehydroacetic 
acid, salicylic acid and benzoic acid. For preparing ointments, creams, toilet waters, skin milks, and the like, 
typically from 0.01 to 10% in particular from 0.1 to 5% and more in particular from 0.2 to 2.5% of the active 
ingredient will be incorporated in said compositions. In ointments or creams, the carrier for example 

45 consists of 1 to 20%, in particular 5 to 15% of a humectant, 0.1 to 10% in particular from 0.5 to 5% of a 
thickener and water; or said carrier may consist of 70 to 99%, in particular 20 to 95% of a surfactant, and 0 
to 20%, in particular 2.5 to 15% of a fat; or 80 to 99.9% in particular 90 to 99% of a thickener; or 5 to 15% 
of a surfactant, 2-15% of a humectant, 0 to 80% of an oil, very small (<2%) amounts of preservative, 
colouring agent and/or perfume, and water. In a toilet water, the carrier for example consists of 2 to 10% of 

so a lower alcohol, 0.1 to 10% or in particular 0.5 to 1% of a surfactant, 1 to 20%, in particular 3 to 7% of a 
humectant, 0 to 5% of a buffer, water and small amounts (<2%) of preservative, dyestuff and/or perfume. In 
a skin milk, the carrier typically consists of 10-50% of oil, 1 to 10% of surfactant, 50-80% of water and 0 to 
3% of preservative and/or perfume. In the afore-mentioned preparations, all % symbols refer to weight by 
weight percentage. The humectant, surfactant, oil, etc... referred to in said preparations may be any such 

56 component used in the cosmetic arts but preferably will be one or more of the components mentioned 
hereinabove. Further, when in the above compositions one or more of the components make up the major 
part of the composition, the other ingredients can evidently be not present at their indicated maximum 
concentration and therefore will make up the remainder of the composition. 
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Particular compositions for use in the method of the present invention are those wherein the active 
ingredient is formulated in liposome-containing compositions. Liposomes are artificial vesicles formed by 
amphiphatic molecules such as polar lipids, for example, phosphatidyl cholines, ethanolamines and serines, 
sphingomyelins, cardiolipins, plasmalogens, phosphatidic acids and cerebiosides. Liposomes are formed 

5 when suitable amphiphathic molecules are allowed to swell in water or aqueous solutions to form liquid 
crystals usually of multilayer structure comprised of many bilayers separated from each other by aqueous 
material (also referred to as coarse liposomes). Another type of liposome known to be consisting of a single 
bilayer encapsulating aqueous material is referred to as a unilamellar vesicle. If water-soluble materials are 
included in the aqueous phase during the swelling of the lipids they become entrapped in the aqueous layer 

70 between the lipid bilayers. 

In a further aspect of the invention there are provided particular pharmaceutical or cosmetical 
compositions which comprise an inert carrier, an effective amount of a compound of formula (I) an acid 
addition salt or a stereochemical^ isomeric form thereof and an effective amount of a retinoic acid, a 
derivative thereof or a stereochemical^ isomeric form thereof. Said retinoic acid containing compositions 

75 are particularly useful for treating acne or for retarding the effects of aging of the skin and generally 
improve the quality of the skin, particularly human facial skin. A pharmaceutical or cosmetical composition 
containing retinoic acid or a derivative thereof as the active ingredient in intimate admixture with a 
dermatologically acceptable carrier can be prepared according to conventional compounding techniques, 
such as those known for topical application of retinoic acid and its derivatives. Conventional pharmaceutical 

20 compounding techniques for topical application of retinoic acid are described for example in, U.S. Pat Nos. 
3,906,108 and 4,247,547, which are incorporated herein by reference. Preferred composition for topical 
application are in form of a cream, ointment or lotion comprising from 0.005 to 0.5% (particularly from 0.01 
to 0.1%) all-trans-retinoic acid, 13-cis-retinoic acid or a derivative thereof and from 0.1 to 5% of a 
compound of formula (I) and, a dermatologically acceptable acid addition salt thereof or a stereochemical 

25 isomeric form thereof, in a semi-solid or liquid diluent or carrier. These preferred compositions should 
preferably be non-irritating and as far as possible they should be odorless and non-toxic. For convenience 
in applying to the skin, the composition usually contain, besides water or an organic solvent, several of 
certain organic emollients, emulsifiers for the aqueous and/or non aqueous phases of the compositions, 
wetting agents preservatives and agents that facilitate the penetration and remainence of the active agents 

30 in the skin. 

The following examples are intended to illustrate and not to limit the scope of the present invention. 
Unless otherwise stated all parts therein are by weight. 



35 Experimental part 

A-a) Preparation of the intermediates in the synthesis of quinoline derivatives of formula (l-a) 

40 

Example 1-a 

a) A mixture of 8.6 parts of 7-quinolinemethanol, 20 parts of manganese(IV)oxide and 130 parts of 
dichloromethane was stirred for 24 hours at room temperature. The reaction mixture was filtered over 

45 diatomaceous earth and the filtrate was evaporated. The residue was purified by column chromatography 
(silica gel ; CH 2 CI 2 / CH 3 OH 98:2). The eluent of the desired fraction was evaporated, yielding 8 parts 
(94.2%) of 7-quinolinecarboxaldehyde; mp. 56* C (interm. 1-a). 

0) To a stirred mixture of 1.25 parts of magnesium, 14 parts of 1,l'-oxybisethane and 8 parts of 
bromobenzene was added a solution of 8 parts of intermediate 1-a, namely 7-quinolinecarboxaldehyde, in 

50 72 parts of tetrahydrofuran, keeping the temperature between 0 # C and 5* C. After stirring for 12 hours at 
room temperature, the reaction mixture was poured into 300 parts of ice-water. The product was extracted 
with 1,l'-oxybisethane (3x70 parts). The combined extracts were dried, filtered and evaporated. The residue 
was purified by column chromatography (silica gel; CH 2 CI 2 / CH 3 OH 98:2). The eluent of the desired 
fraction was evaporated, yielding 3.2 parts (26.6%) of a-phenyl-7-quinolinemethanol; mp. 118* C (interm. 2- 

55 a). 

In a similar manner there were also prepared the intermediates listed in Table 1-a. 
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Example 2-a 

a) A mixture of 34 parts of 6-quinolinemethanol, 70 parts of manganese(!V)oxide and 300 parts of 
trichloromethane was stirred for 24 hours at room temperature. The reaction mixture was filtered over 
diatomaceous earth and the filtrate was evaporated, yielding 27.7 parts (82.7%) of 6-quinolinecarboxal- 
dehyde; mp. 72* C (interm. 16-a). 

0) To a stirred and cooled (-5/0* C) solution of 5.4 parts of thiophene in 21.3 parts of 1,1- 
oxybisethane were added portionwise 43.5 parts of a solution of n. butyllithium in hexanes 1.6M. After 
stirring for 20 min. at 0*C, there was added a solution of 5 parts of intermediate 16-a, namely 6- 
quinolinecarboxaldehyde, in 71.2 parts of tetrahydrofuran. Stirring at 0*C was continued for 1 hour and then 
the reaction mixture was poured into 200 parts of ice-water. The product was extracted with 1,l'« 
oxybisethane and the extract was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2/CH3OH 95:5). The eluent of the desired fraction was evaporated, 
yielding 2.4 parts (31.1%) of a-(2-thienyl)-6-quinolinemethanol (interm. 17-a). 

Example 3-a 
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d.hydroquinonn-2(1H,-one and, after another 5 tin 4 7 nZ 7k Bd * - POrtionwise 5 P arts of** 
continued for 2 houTs and then the reaction mta,!?! P , ° f ben2 °y'chloride. Stirring at 70* C was 
a 50 n, of HC. 12N and the whole ^S^Z^* "* ''^ There ™ 

propanol. The product was filtered off washed with 0 , PreC,p '^ e was fi,tered off and boiled in * 

at 60 C viewing 6.3 parts (73.8%) JiS^^TS^ 2 *?"* bi *™™ and dried I v cuo 
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contmued over weekend at room temperature There were^ ^n S ? Um tetrah y d roborate. Stirring was 
The precipitate was filtered off, stirred in wate, To 15 2 "? ° f HC ' 1N and 1000 P«» of water 

Example 4-a 
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chlorophenylmethyoquinoline (interm. 23-a) evaporated, yielding 3.4 parts (98.5%) of 7- 

«n a similar manner there were also prepared the intermediates listed in Tabie 2-a. 
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Example 5-a 

20 To a stirred mixture of 2 parts, of intermediate 21-a, nameiy 3,4-dihydro-6-(1 -hydroxy ethyl)-2(1H)« 
quinoiinone in 8.9 parts of tetrahydrofuran were added 1.62 parts of thionyl chloride. Stirring at room 
temperature was continued overnight. The reaction mixture was evaporated and the residue was co- 
evaporated with methylbenzene, yielding 2.3 parts (93.4%) of 6-(1-chloroethyl)-3,4-dihydro-2(1H)- 
quinolinone hydrochloride (interm. 36-a). 

25 

Example 6-a 

A mixture of 20 parts of intermediate 19-a, namely 3 t 4-dihydro-6-(hydroxyphenylmethyl)-2(1H)- 
30 quinoiinone and 355 parts of a solution of hydrobromic acid in acetic acid 30% was stirred overnight at 
room temperature. The reaction mixture was evaporated and the residue was stirred in ethyl acetate. The 
product was filtered off, washed with ethyl acetate and 2,2'-oxybispropane and dried in vacuo at 35* C, 
yielding 23 parts (67.2%) of 6-[bromophenylmethyl>3,4-dihydro-2(1H)-quinolinone hydrobromide dihydrate; 
mp. 1 1 9.5 " C (interm. 37-a). 
35 In a similar manner there were also prepared : 

6-[bromo(3-chiorophenyl)methyl]-3 i 4-dihydro-2(1 H)-quinolinone hydrobromide (interm. 38-a); and 
6-[bromocyclohexylmethyl]quinoline (interm. 39-a). 



40 Example 7-a 

a) To a stirred and cooled (0*C) amount of 55.2 parts of sulfuric acid were added portionwise 13 
parts of 1-(2-methyl-1-phenylpropyl)-1H-imidazole mononitrate. After stirring for 1/2 hour at 0 # C, the 
reaction mixture was poured into ice-water. The whole was basified with ammonia and extracted with 
45 dichloromethane. The extract was dried, filtered and evaporated, yielding 12 parts (97.8%) of 1-[2-methyl-1- 
(4-nitrophenyl)propyl]-1 H-imidazo!e (interm. 40-a). 

ff) A mixture of 12 parts of intermediate 40-a, namely 1-[2-methyl-1-(4-nitrophenyl)propyI]-1H- 
imidazole, and 79 parts of methanol was hydrogenated for 1 hour at room temperature and 2.10 s Pa with 3 
parts of Raney nickel. The catalyst was filtered off and the filtrate was evaporated, yielding 12 parts (100%) 
50 of 4-[1-(1 H-imidaz6l-1-yl)-2-methylpropyl]benzenamine (interm. 41 -a). 

Example 8-a 

a) To a stirred solution of 88.7 parts of 1-[chlorophenylmethyl]-4-nitrobenzene in 790 parts of 
55 acetonitrile were added 121.8 parts of 1 H-imidazole. After stirring for 24 hours at reflux temperature, the 
reaction mixture was evaporated. The residue was taken up in methylbenzene. This solution was .washed 
with K2CO3 (aq.), dried, filtered and evaporated. The residue was purified by column chromatography (silica 
gel; CH 2 CI 2 / CH 3 OH 98:2). The eluent of the desired fraction was evaporated, yielding 53 parts (53%) of 1- 

37 
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11 £ a solution of 39 parts of intermed.a e ^ te P mperature wltn 20 parts of Raney 
in 240 parts of ethanol was hydrogenated at 3.10 Pa and at ro w ^ ^ ^ Me 

US SLr the amount ^J^^ (intern,. 43- 

was evaporated, yielding 34.6 parts taa.i «; 



JO 



Example 9a ^ K nart « 0 f N-f4-t{3-chlorophenyl)hydroxymethyl]phenyl> 

., to a stirred and oooled (0 C) ^mixture , of Smarts -^J^ was adde0 a solution o 
acetamide, 66.5 parts of ^° m ^\^ s T6^e^ under a nitrogen atmosphere- Aft* 
3.1 parts of ™^™^°£Z ™ abated, yielding 8 parts (100%) of 4^cety.am,no).«-<3- 

Sp^ny^ 

A mixture of 8 parts °< i o< aceto* was 

zenemehanol methanesulfonate(ester), 10 parts of H .mida «w wa$ extracted ^ 

SI hours at reflux temperature. ^^^^SSX^ «• ~P-»* ^ 18 ^ 

stSfor 2 hours at reflux temperature. ^^ZXe^lc^l dried, filtered and evaporated The 
?he product was extracted with ^ oTw^ I CH3OH 98:2). The eluent 0 the 

Sdue *as purified by ™^ZT\t*?T^ « Vchloropheny.) (lWm.dazo.-1-y.)- 
desired fraction was evaporated, yeld.ng 14.1 pans v 
methyllbenzenamine (interm. 48-a). 



15 



20 



25 



35 Example 10-a 



40 



product was »««<> °« f * e *'f ™ 2« ? C(interm. 50-a).- 



45 



SO 



56 



38 






Tnt Mn 
lnl. INO. 


D 

IV 


nhvsical data fmn in 0 O 


10 


51-a 


C 6 H 5 






52-a 


i.C 3 H 7 


217 




53-a 


3-ClC 6 H 4 




1S 


54-a 


3-FC 6 H 4 






55-a 


4-FC 6 H 4 


• 




56-a 


H 


195 



20 



Example 11 -a 

25 

To a stirred solution of 10 parts of 4-[(1H-imidazol-1-yl)methyl]benzenamine in 180 parts of 1,2- 
dichloroethane were added dropwise 3.9 parts of 4-methylene-2-oxetanone. After stirring for 1/2 hour at 
room temperature, the precipitate was filtered off, washed with 1 ,2-dichloroethane and dried, yielding 9.8 
parts (74.8%) of N-[4-(lH-imida2ol-1-ylmethyl)phenyl]-3-oxobutanamide; mp. 175* C (interm. 57-a). 
30 In a similar manner there" were also prepared the intermediates listed in Table 4-a: 

Table fa 



35 




40 ! 


Int. No. 


R 




58-a 


H 


45 


59-a 


4-F 




60-a 


4-a 




61-a. 


3-Cl 


50 


62-a 


3-F 



55 B-a) Preparation of the final quinoline and quinolinone compounds of formula (l-a) 
Example 12-a 

39 
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A mixture of 3.4 parts of 7-[chlorophenylmethyl]quinoline. 4.5 parts of IH-imidazole and 72 parts of 
N N-dime*yJormamide was stirred for 6 hours at 80*C. The reaction mixture was evaporated to dry and 
^-residue was taken up. in water. The product was extracted three times with 65 parts of d.chloromethane. 
The combined extracts were dried, filtered and evaporated. The residue was punted by column dmri» 
rahpy over silica gel using a mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated, The residue was W^J^^fJ*' 
oxybispropane and 2-propanone. The product was filtered off and dried, y.eld.ng 1.27 parts (33.2/.) of 7 [ 
(lH-imidazol-1yl)phenylmethyl]quinoline; mp. 110.7 C (compound 36-a). 



10 



Example 13-a 

A mixture of 12.3 parts of 6-(chloromethyl)quinoline, 9.5 parts of IH-imidazole 19.2 parts °< potassium 
carbonate and 135 parts of N.N-dimethylformamide was stirred for 3 hours at 80 C After evaporation to 
,s Z Z resTdue was taken up R water and further purified according to similar procedures as described in 
example 12-a. yielding 10 parts (48%) of 6-(lH-imida 2 ol-1-ylmethyl)quinoline dihydrochlor.de; mp. 254.6 C 
(compound 29-a). 



20 Example 14-a 



• A mixture of 5.34 parts of 6-[chloro<4-chlorophen y l)methyl]quinoline, 6.4 parts of H-1 .2.4-tr.azole, 1£6 
parts of potassium carbonate and 79 parts of acetonitri.e was stirred for 8 hours at reflux 
evaooration to dry the residue was taken up in water and was further punfied according to simlar 
25 as deXribed in example 12-a, yielding 3 parts (49.2%) of 6-l(4.ch.orophenyl)(4H-1,2.4-1r,azo..4- 

yl)-methyl]quinoline hemihydrate; mp. 87.8 C (compound 45-a). 



Example 15-a 



A mixture of 2.3 parts of 6-(1-chloroethyl)-3,4-dihydro-2(1H)-qu.nol.none hydrochloride 24 parts of 
acetonitrile 7 7 parts of dimethyl sulfoxide and 3.8 parts of IH-imidazole was st.rred overnight at 60-70 C. 
T^f reSn miSe was poured into water, extracted and further purified according similar procures as 
ScrfbedTn example 12-a. yielding 1.2 parts (53.5%) of 3,4-dihydro-6-l1-(lH-imidazo.-1-y.)ethyl]-2(1H)- 
as quinoiinone; mp. 184.8 # C (compound 21 -a). 



Example 16-a 

40 A mixture of 15 parts of a -phenyl-6-quinolinemethanol, 21 parts of l.1^carbonyl-bi S [1H-imidazole] and 
135 parts of N.N-dimethyKormamide was stirred for 12 hours at ^TZ^fTotul^ 
the residue was" stirred for 20 minutes at room temperature in a mixture of 140 parts of 1.1 -oxybisethane 
TndluO parts of water. The mixture was filtered and the filtrate was extracted with «™^™«« 
water The separated organic phase was dried, filtered and evaporated. The residue was punfied by co^mn 

45 ovt silca gTf r t using a mLre of dichloromethane and methanol (98:2 by volume) and then a mixture 
of ethy acete e 2d cydohexane (70:30 by volume) as eluents. The pure fractions were collected and the 
lent was evaporated The residue was converted into the sulfate salt in 8 parts of 2-propanone and 
! Zni at 0 ? C The salt was filtered off and crystallized from a mixture of 2-propanol and methanol. The 
Suet was 1-33 parts (5.1%) of B-KIH-imidazoM-yOphenyl-methyDquinoline 

so sulfate(1:1),monohydrate;mp. 135 C (compound 33-a). 

Example 17-a 

7 Parts of N-I4-(1H-imidazol-l-ylmethyl)phenyll-3-oxobutanamide were added dropwise to 73.6 parts i of 
conJeSe ^ sSfurio icid (exothermic reaction, the temperature rose to 90* C). Upon complete addttion the 
SSe wis sired for 1 hour at 70 'C. The reaction mixture was poured into crushed ice and the whole 
;rneuSLti an ammonium hydroxide solution to pH 9. The precipitated product was filtered off and 



40 
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taken up in water. The whole was extracted with dichloromethane. The aqueous layer was concentrated. 
The crystallized product was filtered off, washed with 2-propanone and dried in vacuo at 100*C, yielding 
2.25 parts (34.8%) of 6-(1H-imidazol-1-ylmethyl)-4-methy 1-2(1 H)-quinolinone; mp. 266.0* C (compound 1-a). 

5 

Example 18-a 

To a stirred and heated (100* C) solution of 10 parts of 4-(lH-imidazoM-ylmethyl)benzenamine in 50 
parts of poly phosphoric acid were added 15 parts of ethyl 3-oxobutanoate. The whole was stirred for 4 
70 hours at 140* C. 100 Parts of water were added to the mixture and the whole was neutralized with 
potassium carbonate. The product was extracted with a mixture of ethyl acetate and methanol. The extract 
was dried, filtered and concentrated. The concentrate was crystallized from a mixture of 2-propanone and 
methanol. The product was filtered off and dried, yielding 2 parts (14.4%) of 6-(1H-imidazol-1-ylmethyl)-2- 
methyl-4(1H)quino!inone; mp. 245.5* C (decomp.) (compound 77-a). 

75 

Example 19-a 

To a stirred solution of 10.5 parts of N-[4-[(1H-imidazoM-yl)phenylmethyl]phenyl]-3-phenyl-2-pro- 
20 penamide in 110 parts of chlorobenzene were added 18.5 parts of aluminium chloride. The reaction mixture 
was stured for 3 hours at 120* C. After cooling to room temperature, the product was extracted with ethyl 
acetate. The extract was dried, filtered and evaporated. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of dichloromethane and methanol (90:10 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated. The residue was crystallized from a mixture of 
25 2-propanone and methanol. The product was filtered off and dried, yielding 1.3 parts (15.4%) of 6-[(1H- 
imidazol-T-yl)phenylmethyl]-2(1 H)quinolinone; mp. 226.9* C (compound 2-a). 



Example 20-a 

30 

To a stirred solution of 2 parts of sodium in 24 parts of 1-propanol was added a solution of 5.2 parts of 
2-chloro-6-(1H-imidazol-1-ylmethyl)-4-methylquinoline in 16 parts of 1-propanol at room temperature under 
nitrogen atmosphere. After stirring for 2 hours at reflux temperature, the mixture was evaporated. The 
residue was taken up in a potassium carbonate solution and the product was extracted with ethyl acetate, 
as The extract was dried, filtered and evaporated. The residue was purified by column chromatograhpy over 
silica gel using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. The product 
was filtered off and dried, yielding 1.8 parts (31.9%) of 6-(1H-imidazol-1-ylmethyl)-4-methyl-2-propox- 
yquinoline; mp. 137.9*C (compound 35-a). 

40 

Example 21 -a 

A solution of 13 parts of 6-(1H-imidazol-1-ylmethyl)-4-methy 1-2(1 H)-quinolinone In 55 parts of 
45 phosphoryl chloride was stirred for 1 hour at room temperature. After evaporation, the residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from a mixture of acetonitrile and 2,2'-oxybispropane, The product was filtered off and dried, 
yielding 1.75 parts (12.5%) of 2-chloro-6-(1H-imidazol-1-ylmethyl)-4-methylquinoline; mp. 120.6*C 
so (compound 34-a). ■ 

All the other compounds listed in tables 5-a to 8-a were obtained by analogous methods of preparation 
as described in examples 12-a to 21 -a, the actual method of preparation being indicated in column 2 (Ex. 
No.). 

55 
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Comp. 
No. 


IX. 

No. 


R 


X1=X2 


Y 1 


> 


Rl 


R2 


R3 


mp./salt 


1-a 


17-a 


H 


-CH=CH- 


H- 


6 


H- 


H- 


-CH 3 


266.0 


2-a 


19-a 


H 


-CH=CH- 


C 6 H 5 - 


6 


H- 


H- 


-H 


226.9 




17-a 


H 


-CH=CH- 


CaH5- 


6 


H- 


H- 


-CH 3 


209.3 


4-a 


17-a 


H 


-CH=CH- 


4-F-C6H4- 


6 


H- 


H- 


-CH 3 


215.6 


5-a 


17-a 


H 


-CH=CH- 


4-CI-C6H4- 


6 


H- 


H- 


-CH 3 


137.6/0.5H 2 O 


6-a 


17-a 


H 


-CH=CH- 


3-C1-C6H4- 


6 


H- 


H- 


-CH 3 


164.3/0.5H 2 O 


7-a 


17-a 


H 


-CH=CH- 


3-F-C 6 H 4 - 


6 


H- 


H- 


-CH 3 


192.9 


8-a 


19-a 


H 


-CH=CH- 


i-C 3 H 7 - 


6 


H- 


H- 


-H 


165.7 


9-a 


19-a 


H 


-CH=CH- 


4-C1-C6H4- 


6 


H- 


H- 


-H 


180.1 


10-a 


19-a 


H 


-CH=CH- 


3-a-C6H 4 - 


6 


H- 


H- 


-H 


212.2 


11-a 


19-a 


H 


-CH=CH- 


3-F-C6H 4 - 


6 


H- 


H- 


-H 


210.6 


12-a 


19-a 


H 


-CH=CH- 


4-F-C6H 4 - 


6 


H- 


H- 


-H 


253.7 


13-a 


14-a 


H 


-N=CH- 


H- 


6 


H- 


H- 


-H 


>300/H 2 O 


14-a 


19-a 


H 


-CH=CH- 


H- 


6 


H- 


H- 


-H 


229.6 



In the previous and fallowing tables p indicates the position of the 1H-azoM-ylmethyl moiety on 
quinoline ring. 
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Table 6-a 




Comp. 
No. 


Ex. 
No. 


R 


-X1=X2- 


Y 


P 


R* 


R5 


R6 


mp./salt 


15-a 


15-a 


H 


-CH=N- 


C 6 H 5 - 


6 


H- 


H- 


H- 


220.1 


16-a 


15-a 


H 


-CH=CH- 


C 6 H 5 - 


6 


H- 


H- 


H- 


223.9 


17-a 


15-a 


H 


-N=CH- 


C 6 H 5 - 


6 


H- 


H- 


H- 


187.8 


18-a 


15-a 


H 


-N=CH- 


3-CI-C6H4- 


6 


H- 


H- 


H- 


170.6/HNO3 


19-a 


15-a 


H 


-CH=N- 


3-a-C 6 H4- 


6 


H- 


H- 


H- 


IIO.I/HNO3 



Comp. 
No. 


Ex. 
No. 


R 


-X1=X2- 


Y 


P 


R4 


R5 j 


R6 


mp./salt 


20-a 


15-a 


H 


-CH=CH- 


3.CI-C6H4- 


6 


H- 


H- 


H- 


189.5 


21-a 


15-a 


H 


-CH=CH- 


-CH3 j 


6 


H- 


H- 


H- 


184.8 


22-a 


15-a 


H 


-CH=N- 


-CH 3 


6 


H- 


H- 


H- 


172.3 


23-a 


15-a 


H 


-N=CH- 


-CH 3 


6 


H- 


H- 


H- 


220.3 


24-a 


16-a 


H 


-CH=CH- 


C-C3H5. 


6 


H- 


H- 


H- 


168.7 


25-a 




H 


-CH=CH- 


i.C 3 H 7 - 


6 


H- 


H- 


H- 




26-a 




H 


-N=CH- 


LC3H7- 


6 


H- 


H- 


H- 


• 


27-a 




H 


-CH=N- 


1.C3H7- 


6 


H- 


H- 


H- 




28-a 




H 


-CH=CH- 


3-CI-C6H4- 


6 


H- 


CH3- 


CH3- 
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Table 7-a 




Comp. 
No. 


Ex. 
No. 


R 


-X1=X2. 


Y 


P 




R8 


R9 


mp./salt 


29-a 


13-a 


H 


-CH=CH- 


-H | 


6 


H 


H 


H 


254.6/2 HC1 


30-a 


13-a 


H 


-CH=CH- 


-H 


8 


H 


H 


H 


167.8/(COOH)2 


31-a 


13-a 


H 


-CH=CH- 


-H 


7 


H 


H 


H 


163.8/2(C00H) 2 


32-a 


13-a 


H 


-CH=CH- 


-H 


5 


H 


H 


H 


216.4/0.5(COOH)2 


33-a 


16-a 


H 


-CH=CH- 


C 6 H 5 - 


6 


H 


H 


H 


79.8/H2SO4/H2O 


34-a 


21-a 


H 


-CH=CH- 


-H 


6 


Cl- 


H 


CH3- 


120.6 


35-a 


20-a 


H 


-CH=CH- 


-H 


6 


C3H7-O 


H 


CH 3 - 


137.9 


36-a 


12-a 


H 


-CH=CH- 




7 


H 


H 


H 


110.7 


37-a 


20-a 


H 


-CH=CH- 


-H 


6 


i-C3H 7 -0- 


H 


CH 3 - 


111.1 


38-a 


20-a 


H 


-CH=CH- 


-H 


6 


CH3-O- 


H 


CH 3 - 


142.6 


39-a 


21-a 


H 


-CH=CH- 


-H 


6 


CH3- 


H 


a- 


103.7 


40-a 


20-a 


H 


-CH=CH- 


-H 


6 


CH 3 - 


H 


CH3O- 


116.9 


41-a 


14-a 


H 


-CH=CH- 


3-C1-C6H4- 


6 


H 


H 


H 


120.7 
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Comp. 
No. 


Ex. 
No. 


R 




Y 


P 


R' 


R B 




mn Ajilt 


42-a 


14-a 


H 


-CH=CH- 


3-F-C6H4- 


0 


TJ 

n 


TJ 

n 


TJ 

n 




43-a 


14-a 


H 


-N*CH- 


C6H5- 


6 


TJ 

H 


TJ 

n 


TJ 

H 


1*71 *> 


A A _ 

44-a 


14-a 


u 
n 


•Ln- IN- 


M> tt 5 


6 


H 


H 


H 


115.0/ 


















H20/HQ 


AC ~ 

45-a 


14-a 


rl 


-N=L.n- 


4-d-v*5"4 


A 


H 


H 


H 

1 * 


87 8/0 SHoO 




14-a 


It 


•v.n— in* 


vpup^Hx- 


6 


H 


H 


H 


120.7 


47-a 


14-a 


Li 
rl 






V 


H 
1 * 


H 


H 


124.7 


4o-a 


14-a 


rt 


-L*n— in- 




6 


H 


H 


H 


201.8/HC1/ 


















0.5H2O 


49-a 


14-a 


H 


-CH=CH- 


3-CH 3 0-C6H4- 


6 


H 


H 


H 


121.3 


50-a 


14-a 


H 


-N=CH- 


3-C1-C6H4- 


6 


H 


H 


H 


161.1 


51-a 


14-a 


H 


-CH=CH- 


3,4-F 2 -C6H3- 


6 


H 


H 


H 


108.5 


52-a 


14-a 


H 


-CH=CH- 


3,4-(CHi)2-C6H3- 


6 


H 


H 


H 


122.1 


53-a 


14-a 


H 


-CH=N- 


3,4-(CH3)o : C6H3- 


6 


H 


H 


H 


127.5 


•>n-a 


Itro 


u 
n 


wl 1 — ^.1 1 


lH-imidazoM-vl 


6 


H 


H 


H 


193.8/* 


jj-a 


10-a 


n 






6 


H 


H 


H 


124.7 


56-a 


14-a 


H 


-CH=CH- 


3-CF3-CAH4- 


6 


H 


H 


H 


133.9 


57-a 


14-a 


H 


-CH=CH- 


4-CH3-C6H4- 


6 


H 


H 


H 


133.9/* 


58-a 


14-a 


H 


-N=CH- 


3-F-CAH4- 


6 


H 


H 


H 


165.0 


59-a 


14-a 


H 


-CH=N- . 


3.4-F2-C6H3- 


6 


H 


H 


H 


104.2 


60-a 


14-a 


H 


-CH=N- 


4-F-C6H4- 


6 


H 


H 


H 


135.1/* 


61-a 


14-a 


H 


-N=CH- 


3-CHvCAH_- 


6 


H 


H 


H 


118.0 


62-a 


14-a 


H 


-CH=N- 


4-CHvCaH4- 


6 


H 


H 


H 


164.5/* 


63-a 


14-a 


H 


-CH=N- 


4-0CH3-C6H4- 


6 


H 


H 


H 


151.1/* 


64-a 


14-a 


H 


-N=CH- 


3-0CH3-C6H4- 


6 


H 


H 


H 


142.0 


65-a 


14-a 


H 


-N=CH- 


3.4-F2-C6H3- 


6 


H 


H 


H 


149.5 


66-a 


14-a 


H 


-CH=N- 


3-CF3-C6H4- 


6 


H 


H 


H 


142.9 


67-a 


14-a 


H 


-CH=CH- 


c.C 6 H n - 


6 


H 


H 


H 


285.0/2 HC1 


Oo-a 


i**-a 


u 


.rw-N. 




6 


H 


H 


H 


150.0/* 


69-a 


14-a 


CH3 


-CH=CH- 


C 6 H 5 - 


6 


H 


H 


H 


52.6/0.5H 2 O 


70-a 


14-a 


H 


-CH=N- 


3-CH3-C6H4- 


6 


H 


H 


H 


117.9 


71-a 




H 


-CH=CH 


■ c.C 3 H 5 - 


6 


H 


H 


H 





* = (C00H)2 
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No. 


Ex 
No 


p 

IX 


-X*=X 2 - 


Y 


p 


R7 


R8 


R9 


mp./salt 


72-a 




H 


-CH=CH- 


CH 3 -CsC- 


6 


H 


H 


H 




73-a 




H 


-CH=CH- 


CH 3 -CH=CH- 


6 


H 
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C-a) Pharmacological Examples 

The useful pharmacological properties of the compounds of the present invention can for example be 
demonstrated by the following experiment. 

Example 22-a 

Metabolism of exogenous all-trans-retinoic acid 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-a). One hour later, the animals were anesthetized with ether and injected 
intrajugularly with 0.50 ml saline solution containing 20 ug of all-trans-retinoic acid. Two hours after this 
injection, rats were killed by decapitation and blood was collected on heparin. Blood samples were 
centrifuged (1000 g, 15 min) and plasma was recovered to determine the quantity of plasmatic all-trans- 
retinoic acid. The samples were analyzed by means of HPLC with UV-detection at 350 nm. Qualification 
was achieved by peak area integration and external standardization. Under the conditions used, plasma 
concentrations of the retinoic acid in vehicle-pretreated animals were not detectable (<0.5 ng/ml), whereas 
compound nos. 2-a, 3-a, 4-a, 5-a, 6-a, 7-a, 8-a, 9-a, 10-a, 11 -a, 12-a, 15-a, 16-a, 20-a, 21 -a, 24-a, 33-a, 41 -a, 
42-a, 55-a and 67-a enhanced the recovery of ali-trans-retinoic acid from the plasma to a least 10 ng/ml 
after dosing with 40 mg/kg. 
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Example 23-a 

Metabolism of endogenous all-trans-retlnoic acid 

5 — - ~ — 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-a). Two hours after drug administration, the rats were killed by decapitation and 
blood was collected on heparin. Blood samples were centrifuged (1000 g, 15 min) and plasma was 
recovered to determine the quantity of plasmatic all-trans-retinoic acid. The samples were analyzed by 
10 means of HPLC with UV-detection at 350 nm. Quatification was achieved by peak area integration and 
external standardization. Under the conditions used, plasma concentrations of the retinoic acid in vehicle- 
pretreated animals were not detectable (<0.5 ng/ml), whereas compound nos. 2-a, 3-a, 4-a, 7-a, 8-a, 11 -a, 
12-a, 16-a, 19-a, 20-a, 24-a, 33-a, 41 -a, 42-a, 46-a, 48-a, 49-a, 51 -a, 55-a, 56-a, 59-a, 60-a. 66-a, 67-a, 68-a, 
69-a and 70-a enhanced the recovery of all-trans-retinoic acid from the plasma to a least 1 ng/ml. 

15 

A-b) Preparation of the intermediates in the synthesis of quinazoline derivatives of formula (l-b) 



20 Example 1-b 

To a vigorously stirred amount of 45 parts of aluminiumtrichloride were added dropwise 7.05 parts of 
N.N-dimethyiformamide. After stirring for 5 min. at 70* C, there were added 5 parts of benzoyl chloride and, 
dropwise, 4.7 parts of 3,4-dihydro-2(1H)-quinazolinone. Stirring was continued for 2 hours at 70 # C. The 
25 reaction mixture was poured into ice-water and there were added 63.5 parts of HCl. The precipitate was 
filtered off and recrystallized from 2-methoxyethanol, yielding 6.5 parts (76.4%) of 6«benzoyl-3,4-dihydro-2- 
(1 H)-quinazolinone; mp. 264.8 * C (interm. 1 -b). 

!n"a similar manner there were also prepared the intermediates listed in Table 1-b. 
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55 Example 2-b 

a) A mixture of 14.7 parts of 5-chloro-2-nitrobenzaldehyde, 13.3 parts of thrimethoxymethane, 0.15 
parts of 4-methylbenzenesulfonic acid and 64 parts of 2-propanol was stirred at reflux temperature until 
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completion of the reaction. After cooling, there was added Na 2 C0 3 and stirring was continued for 5 min. 
The reaction mixture was filtered and the filtrate was evaporated, yielding 18.3 parts (99.7%) of 4-chloro-2- 
(dimethoxymethyl)-l -nitrobenzene (interm. 8-b). 

0) To a solution of 9.55 parts of benzeneacetonitrile in 90 parts of N t N-dimethylacetamide were 

5 added 7.6 parts of a dispersion of sodium hydride in mineral oil (50%). The mixture was stirred until H 2 - 
evolution ceased. Then there were added 1.28 parts of 2-(2-methoxyethoxy)-N,N-bist2-(2-methoxyethoxy)- 
ethyl]-ethanamine and, dropwise, a solution of 18.3 parts of intermediaTe 8-b, namely 4-chloro-2- 
(dimethoxymethyl)-l -nitrobenzene, in 27 parts of N.N-dimethylacetamide. The whole was stirred at room 
temperature for a while and was then poured into ice-water. After neutralizing, the product was extracted 

w with dichloromethane. The extract was dried, filtered and evaporated, yielding 28.1 parts (100%) of 3- 
(dimethoxymethyl)-4-nitro-a-phenylenzeneacetonitrile (interm. 9-b). 

7 ) A mixture of 26.7 parts of intermediate 9-b, namely 3-(dimethoxymethyl)-4-nitro-a-phenylben- 
zeneacetonitrile, 12.3 parts of potassium carbonate and 360 parts of N,N-dimethylacetamide was stirred at 
room temperature while bubbling air through it. The reaction mixture was poured into water and the whole 

75 was extracted with dichloromethane. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CHCI 3 /hexane 80:20). The eluent of the desired fraction was 
evaporated, yielding 18.1 parts (67.3%) of [3-(dimethoxymethyI)-4-nitrophenyl]phenylmethanone (interm. 10- 
b). 

5) A mixture of 19 parts of intermediate 10-b, namely [3-(dimethoxymethyl)-4-nitro phenyl]- 
20 phenylmethanone, 40 parts of an aqueous hydrochloric acid solution 5N and 120 parts of trichloromethane 
was stirred overnight at room temperature and for 4 hours at reflux temperature. After cooling, the organic 
layer was separated, basified with NhUOH (acj.), washed with water, dried, filtered and evaporated. The 
residue was crystallized from a mixture of 2,2'-oxybispropane and ethyl acetate. The product was filtered 
off, washed successively with a mixture of 2,2 # -oxybispropane and ethyl acetate and with 2,2 -ox- 
25 ybispropane and dried in vacuo at 50* C, yielding 7.61 parts (49.0%) of 5-benzoyl-2-nitrobenzaldehyde; mp. 
96.7" C (interm. 11-b) 

e) A mixture of 19 parts of intermediate 11-b, namely 5-benzoyl-2-nitrobenzaldehyde, 6.18 parts of 
hydroxylamine monohydrochloride, 474 parts of ethanol and 7.76 parts of sodium hydrogen carbonate was 
refluxed for 14 hours. The reaction mixture was filtered and the filtrate was evaporated. The residual oil was 

30 stirred in water. The solid was filtered off and recrystallized from a mixture of ethyl acetate and hexane. The 
product was filtered off, washed successively with a mixture of ethyl acetate and hexane and with 2,2 - 
oxybispropane and dried in vacuo at 60* C, yielding 16.6 parts (82.4%) of (E + Z)-5-benzoyl-2-nitrobenzal- 
dehyde, oxime; mp. 135.0* C (interm. 12-b). 

f) A mixture of 17.5 parts of intermediate 12-b, namely (E + Z)-5-benzoyl-2-nitrobenzaldehyde, oxime, 
35 and 162 parts of acetic anhydride was refluxed for 48 hours. The reaction mixture was evaporated and the 

residue was taken up in water. After basifying with NaHCOs, the product was extracted with dich- 
loromethane. The extract was dried, filtered and evaporated and the residue was purified by column 
chromatography (silica gel; CHCI 3 /hexane 80:20). The eluent of the desired fraction was evaporated and the 
residue was co-evaporated with ethyl acetate. The product was crystallized successively from a mixture of 

40 ethyl acetate and 2,2'-oxybispropane and from ethyl acetate. The product was filtered off, washed with a 
mixture of ethyl acetate and 2,2'-oxybispropane and dried in vacuo at 50* C, yielding 5.30 parts (32.4%) of 
5-benzoyl-2-nitrobenzonitrile; mp. 121 .8* C (interm. 13-b). 

tj) A solution of 8.9 parts of intermediate 13-b, namely 5-benzoyl-2-nitrobenzonitriIe, 166 parts of 
sulfuric acid and 10 parts of water was heated at 90 *C for 1 3/4 hours. The reaction mixture was poured 

45 into ice-water. The precipitate was filtered off and recrystallized from methanol. The product was filtered off, 
washed with methanol and 2,2'-oxybispropane and dried in vacuo at 60-70 *C, yielding 5.23 parts (54.8%) 
of 5-benzoyl-2-nitrobenzamide; mp. 244.3 "C (intermediate 14-b). 

B) A mixture of 7.76 parts of intermediate 14-b, namely 5-benzoyl-2-nitrobenzamide, 2 parts of a 
solution of thiophene in methanol 4% and 198 parts of methanol was hydrogenated overnight at normal 

so pressure and at 50* C with 2 parts of palladium-on- charcoal catalyst 10%. The catalyst was filtered off and 
washed with tetrahydrofuran. The combined filtrates were evaporated and the residue was co-evaporated 
with methylbenzene. The residue was purified by column chromatography (silica gel ; 
CHCI 3 /CH 3 OH/CH 3 OH(NH 3 ) 90:5:5). The eluent of the desired fraction was evaporated and the residue was 
taken up in methanol. This solution was concentrated and the product was filtered off, washed with 

55 methanol and 2,2'-oxybispropane and dried in vacuo at 60* C, yielding 2,84 parts (41.0%) of 2-amino-5- 
benzoylbenzamide; mp. 225.2* C (interm. 15-b). 

l ) A mixture of 5 parts of intermediate 15-b, namely 2-amino-5-benzoylbenzamide, 5.53 parts of 
trimethoxymethane and 61 parts of formic acid was refluxed for 4-5 hours. The reaction mixture was 
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evaporated and the residue was taken up in water. After basifying with NhUOH (aq.), the product was 
extracted with a mixture of CHCI3, CH 3 OH and CH 3 OH(NH 3 ) (90:5:5). The extract was dried, filtered and 
evaporated and the residue was crystallized from acetonitrile. The solid was filtered off and purified by 
column chromatography (silica gel ; CHCI 3 /CH 3 OH 95:5). The eluent of the desired fraction was evaporated 
6 and the residue was stirred in ethyl acetate, The product was filtered off, washed with ethyl acetate and 
2,2-oxybispropane and dried in vacuo at 70* C, yielding 0.53 parts (10.1%) of product; mp. 215.5* C. "The 
mother liquor was evaporated and the residue was treated similarly as above, yielding an additional 0.69 
parts (13.2%) of product; mp. 214.3* C. Total yield : 1.22 parts (23.3%) of 6-benzoyl-4(3H)-quinazolinone 
(interm. 16-b). 

10 

Example 3-b 

a) To a solution of 22.8 parts of potassium hydroxide, 39.2 parts of pyridine and 89 parts of 
tetrahydrofuran were added 11.7 parts of benzeneacetonitrile and 16.7 parts of 2-nitrobenzoic acid. After 

75 stirring for 2 hours at room temperature, the reaction mixture was diluted with 200 parts of water while 
cooling on ice. The whole was acidified with HCI and then the tetrahydrofuran layer was separated. There 
were added 183 parts of 2,2-oxybispropane and the mixture was stirred overnight. The precipitate was 
filtered off and dried, yielding 12.7 parts (47.7%) of product. Evaporation of the filtrate yielded an additional 
17 parts (63.8%) of product. Total yield : 29.7 parts (100%) of 3-(cyanophenylmethylene)-6-(hydroxyimino)- 

20 1,4-cyclohexadiene-l-carboxylic acid; mp. 230.7* C (intermediate 17-b). 

0) To a solution of 16.2 parts of potassium hydroxide, 150 parts of water and 5.72 parts of 
intermediate 17-b, namely 3-(cyanophenylmethylene)-6-(hydroxyimino)-1 ,4-cycIohexadiene-1-carboxylic 
acid, was added a solution of 16.25 parts of hydrogen peroxide in 16 parts of water. After stirring for 1 hour 
at room temperature, the reaction mixture was acidified with HCI while cooling on ice. The product was 

25 extracted with dichloromethane and the extract was dried, filtered and evaporated. The residue was 
recrystallized from methylbenzene, yielding 3.7 parts (63.5%) of 5-benzoyl-2-nitro benzoic acid; mp. 
1 68.6 *C (interm. 18-b). 

7 ) To solution of 8.5 parts of intermediate 18-b, namely 5-benzoyl-2-nitrobenzoic acid, in 66.5 parts of 
dichloromethane were added 5.3 parts of 1,l'-carbonylbis[1H-imidazole]. After stirring for 1 hour at room 

30 temperature, there were added 9.8 parts of benzenemethanamine. Stirring at room temperature was 
continued for 8 hours. The reaction mixture was diluted with 100 parts of water and acidified with HCI. The 
organic layer was separated, dried, filtered and evaporated. The residue was purified twice by column 
chromatography (silica gel; CHCI 3 /CH 3 OH 98:2 ; CH 3 COOC 2 H 5 /CeHsCHs 10:90). The eluent of the desired 
fractions was evaporated and the residue was crystallized from methylbenzene, yielding 8.1 parts (72.5%) 

35 of 5-benzoyl-2-nitro-N-(phenylmethyl)benzamide; mp. 167.4* C (interm. 19-b). 

6) A mixture of 6 parts of intermediate 18-b, namely 5-benzoyl-2-nitrobenzoic acid, 5.24 parts of 
thionyl chloride and 89.4 parts of trichloromethane was stirred for 1 hour at reflux temperature. The reaction 
mixture was used as such for further synthesis. Yield: 6.37 parts (100%) of 5-benzoyl-2-nitrobenzoyl 
chloride (interm. 20-b). 

40 <) Methanamine was bubbled through a solution of 23.17 parts of intermediate 20-b, namely 5- 

benzoyl-2-nitrobenzoyl chloride, in 178 parts of tetrahydrofuran at 0* C for 15 min. and at room temperature 
for 30 min. The reaction mixture was evaporated and the residue was stirred with HCI 1 N for 1 hour. The 
product was extracted with dichloromethane and the extract was dried, filtered and evaporated. The residue 
was purified by column chromatography (silica gel ; CHCI3/CH3OH 98:2). The eluent of the desired fraction 

45 was evaporated and the residue was crystallized from methylbenzene, yielding 7 parts (30.8%) of 5- 
benzoyl-N-methyl-2-nitrobenzamide; mp. 137.6* C (interm. 21 -b). 

f) A mixture of 6.5 parts of intermediate 21 -b. namely 5-ben2oyl-N-methyl-2-nitrobenzamide, 2 parts 
of a solution of thiophene in methanol 4% and 97 parts of 2-methoxyethanol was hydrogenated at normal 
pressure and at 50 *C with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 

so hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
recrystallized from 2-propanol, yielding 4.64 parts (79.3%) of 2-amino-5-benzoyl-N-methylbenzamide; mp. 
140.5* C (interm. 22-b). 

j)) A solution of 5.3 parts of intermediate 22-b, namely 2-amino-5-benzoyl-N-methylbenzamide, 4 
parts of l.l'-carbonylbisIIH-imidazole], 107 parts of tetrahydrofuran and a catalytic amount of sodium 
55 hydride was stirred for 17TTours at reflux temperature. The precipitate was filtered off and dried in vacuo, 
yielding 3.5 parts (59.5%) of product. The filtrate was evaporated and the residue was washed with water 
and ethyl acetate and dried, yielding an additional 1.5 parts (25.5%) of product. Total yield : 5.0 parts 
(85.0%) of 6-benzoyl-3-methyl-2,4-(1H,3H)-quinazolinedione; mp. 250.6* C (interm. 23-b). 
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In a similar manner there were also prepared: 
6-benzoyl-2.4(1H,3H)-quinazolinedione; mp. >300* C (interm.24-b); 
6-benzoyl-3-(phenyTmethyl)-2,4(1H,3H)-quina20linedione; mp. 237.9 ' C (interm 25-b); and 
6-ben2oyl-2,3-dihydro-3-(phenylmethyl)-2-thioxo-4(1H)-quina2olinone; mp. 255.1 * C (interm. 26-b). 

Example 4-b 



10 



15 



To a mixture of 4.35 parts of intermediate 2-b, namely 3,4-dihydro-6-(3-pyridinylcarbonyl)-2(1H)- 
quinazolinone monohydrochloride, 63.2 parts of methanol, 1.2 parts of sodium hydroxide and 15 parts"of 
water were added portionwise 0.6 parts of sodium tetrahydroborate. After stirring for 2 hours at room 
temperature, there was added a mixture of 2.1 parts of acetic acid in 25 parts of water. The precipitate was 
filtered off. washed with water. 2-propanol and 1 ,1 '-oxybisethane and dried, yielding 3.7 parts (96 6%) of 
3,4-dihydro-6-[hydroxy(3-pyridinyl)methyl]-2(1 H)-qulnazolinone; mp. 272.0 * C (interm. 27-b). 
In a similar manner there were also prepared the intermediates listed in Tables 2-b and 3-b. 
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In a similar manner there was also prepared: 

6-(hydroxyphenylmethyI)-4(3H)-quinazolinone; mp. 204.8 "C (interm. 38-b). 

25 

Example 5-b 

A mixture of 3 parts of intermediate 27-b, namely 3,4-dihydro-6-[hydroxy(3-pyridinyl)methyl]-2(1H)- 
quinazolinone, and 40.5 parts of thionyl chloride was stirred for 10 min. at room temperature and for 15 min. 
30 at reflux temperature. The reaction mixture was evaporated and the residue was co-evaporated with 
methylbenzene. The residue was dried in vacuo at 60* C for 24 hours, yielding 3,1 parts (99.9%) of 6- 
[chloro(3-py ridiny l)methy l]-3,4-dihy dro-2(1 H)-quinazo!inone monohydrochloride (Intermediate 39-b). 
In a similar manner there were also prepared the intermediates listed in Tables 4-b and 5-b. 
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Example 6-b 

A mixture of 4 parts of intermediate 38-b, namely 6-(hydroxyphenylmethyl)-4(3H)-quina2o!inone ( and 
67.7 parts of a solution of hydrobromic acid in acetic acid 30% was stirred for 24 hours at room 
temperature. The reaction mixture was evaporated and the residue was co-evaporated with methylbenzene, 
yielding 6.5 parts (100%) of 6-(bromophenylmethyl)-4(3H)-quina2olinone monohydrobromide (interm. 48-b). 
In a similar manner there were also prepared: 

6-(bromophenylmethyl)-3-(phenylmethyl)-2,4(1 H,3H)-quinazolinedione (interm. 49-b). 
e^bromophenylmethyO-S^-dihydro^lH^quinazoFnethione (interm. 50-b). 

Example 7-b 

a) To a stirred solution of 7.5 parts of 4-amino-3-nitro-a-phenylbenzenemethanol, 0.1 parts of a 
dispersion of sodium hydride in mineral oil (50%) and 90 parts of tetrahydrofuran were added 6.4 parts of 
1,1 carbonylbis[1H-imidazole]. After stirring for 1 hour at reflux temperature, the reaction mixture was 
evaporated. TheTesidue was purified by column chromatography (silica gel ; CHCI3/CH3OH 93:7). The 
eluent of the desired fraction was evaporated and the residue was crystallized from methylbenzene. The 
product was dried for 2 hours at 80* C, yielding 6.33 parts (71%) of 4-[(1-H-imidazol-1-yl)phenylmethyl]-2- 
nitrobenzenamine (interm. 51 -b). 

0) To 200 ml of cooled (0-5* C) HCI 5N were added 19.3 parts of intermediate 51 -b, namely 4-[(1H- 
imidazoM-yl)phenylmethyl]-2-nitrobenzenamine, while stirring. When a homogeneous solution was ob- 
tained, there was added dropwise a solution of 4.75 parts of sodium nitrite in 40 parts of water at 0-5* C. 
Stirring at 0-5* C was continued for 1/2 hour and then the mixture was added dropwise to a cooled (0-5 *C) 
solution of 5.8 parts of copper(l)cyanide, 6.42 parts of sodium cyanide and 127.1 parts of Na 2 COa (aq.) in a 
mixture of 700 parts of water and 298 parts of trichloromethane. The whole was left overnight to warm up to 
room temperature and then there were added NH4OH (aq.) and 447 parts of trichloromethane. After heating 
at 50* C for 15 min; and subsequent cooling, the organic layer was separated, dried, filtered and 
evaporated. The residue was purified twice by column chromatography (silica gel; CHCI3/CH3OH (NH 3 ) 
97.5:2.5; CHCI 3 /CH 3 OH 97.5:2.5). The eluent of the desired fractions was evaporated, yielding 14.6 parts 
(73.2%) of 4-[(1 H-imidazol-1-yl)phenylmethyl]-2-nitrobenzonitrile (interm. 52-b). 

7) A solution of 6 parts of intermediate 52-b, namely 4-[(1H-imidazol-1-yl)phenylmethyl]-2-nitroben- 
zonitrile, in 316 parts of methanol saturated with ammonia was hydrogenated at room temperature and 
normal pressure with 3 parts of Raney nickel. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was co-evaporated with a mixture of 
methanol and methylbenzene, yielding 4.8 parts (82.9%) of 2-amino-4-[(1H-imidazol-1-yl)phenylmethyI]- 
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benzamide (interm. 53-b). 
Example 8-b 

5 a) A mixture of 25 parts of 5-chloro-2-nitrobenzenemethanol, 13.3 parts of 3,4-dihydro-2H-pyran, 0.28 

parts of dichloromethane and 300 parts of 4-methylbenzenesulfonic acid was stirred and for 2 hours at 
reflux temperature. After cooling, there was added Na 2 C0 3 and the whole was stirred for 10 min. The 
reaction mixture was filtered and the filtrate was evaporated. The residue was co-evaporated with methyl- 
benzene and was further purified by column chromatography (silica gel ; CHCb). The eluent of the desired 

70 fraction was evaporated and the residue was co-evaporated with methylbenzene, yielding 36 parts (99.6%) 
of 2-[(5-chloro-2-nitrophenyl)methoxy]tetrahydro-2H-pyran (interm. 54-b). 

0) To a mixture of 7.13 parts of a dispersion of sodium hydride in mineral oil (50%) and 94 parts of 
N,N-dimethytacetamide was added dropwise a solution of 9.1 parts of benzeneacetonitrile in 18.8 parts of 
N,N-dimethylacetamide. After the hydrogen evolution had ceased, there were added 1.28 parts of tris-2,2,2- 

15 (2-methoxyethoxy)ethanamine and a solution of 20.2 parts of intermediate 54-b, namely 2-[(5-ch!oro-2- 
nitrophenyl)methoxy]-tetrahydro-2H-pyran, in 28.2 parts of N,N-dimethylacetamide. After 15 minutes, the 
reaction mixture was poured into ice-water and the whole was"neutralized. The product was extracted with 
dichloromethane and the extract was dried, filtered and evaporated, yielding 26.2 parts (100%) of 4-nitro-a- 
phenyl-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]benzeneacetonitriie (interm. 55-b). 

20 7) A mixture of 26.2 parts of intermediate 55-b, namely 4-nitro-a-phenyl-3-[[(tetrahydro-2H-pyran-2- 

yl)oxy]methyi]benzeneacetonitrile, 10.2 parts of potassium carbonate and 376 parts of N,N- 
dimethyiacetamide was stirred at room temperature while air was bubbled through. The reaction mixture 
was poured into water and the product was extracted with 2,2'-oxybispropane. The extract was dried, 
filtered and evaporated, yielding 25 parts (98.6%) of [4-nitro-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl> 

25 phenyl] phenylmethanone (interm. 56-b). 

5) A mixture of 20 parts of intermediate 56-b, namely [4-nitro-3-[[(tetrahydro-2H-pyran-2-yl)oxyh 
methyl]phenyl] phenylmethanone, 2 parts of a solution of thiophene in methanol 4% and 395 parts of 
methanol was hydrogenated overnight at normal pressure and room temperature with 2 parts of palladium- 
on-charcoal catalyst 10%. Tetrahydrofuran was added to dissolve the precipitated reaction product. The 

30 catalyst was filtered off and the filtrate was evaporated. The residue was recrystallized from methanol. The 
product was filtered off, washed with methanol and 2,2'-oxybispropane and dried in vacuo at 60* C, yielding 
14.93 parts (82.0%) of [4-amino-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]phenyl] phenylmethanone; mp. 
164.0* C (interm. 57-b). 

<) To a stirred and cooled (10* C) solution of 13.7 parts of intermediate 57-b, namely [4-amino-3-[[- 

35 (tetrahydro-2H-pyran-2-y!)oxy]methyl]phenyl] phenylmethanone, in 147 parts of pyridine were added drop- 
wise 7.14 parts of ethyl chloroformate. After stirring for 1 hour at 10* C, the reaction mixture was poured 
into 700 parts of water. The product was extracted with dichloromethane and the extract was washed with 
water (3x), dried, filtered and evaporated. The residue was co-evaporated with ethanol (3x) and was then 
crystallized from ethanol. The product was filtered off, washed with ethanol and 2,2-oxybispropane and 

40 dried in vacuo at 60 "C, yielding 14.05 parts (83.5%) of ethyl [4-benzoyl-2-[[(tetrahydro-2H-pyran-2-yl)oxy]- 
methyl]phenyl]carbamate; mp. 115.9* C (interm. 58-b). 

{) To a solution of 2 parts of intermediate 58-b, namely ethyl [4-benzoyl-2-[[(tetrahydro-2H-pyran-2- 
yl)oxy]methyl]phenyl]carbamate, 11.9 parts of ethanol and 22.3 parts of tetrahydrofuran were added 0.2 
parts of sodium tetrahydroborate. The mixture was stirred at room temperture for 1 hour and at 40-50* C 

45 until completion of the reaction. The solvent was evaporated and the residue was taken up in water. The 
product was extracted with dichloromethane and the extract was dried, filtered and evaporated. The residue 
was co-evaporated with methylbenzene and was used as such for further reaction. Yield : 2 parts (100%) of 
ethyl [4-(hydroxyphenylmethyI)-2-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]phenyl]carbamate. (interm. 59-b). 
q) To a refluxing solution of 2 parts of intermediate 59-b, namely ethyl [4-(hydroxyphenylmethyl)-2-[[- 

50 (tetrahydro-2H-pyran-2-yl)oxy]methyl]phenyl]carbamate t in 33.3 parts of dichloromethane was added drop- 
wise a solution of 1.8 parts of 1,1 -carbonylbis[1 H-imidazole] in 20 parts of dichloromethane. After stirring 
for 3 days at reflux temperature, the reaction mixture was cooled and washed with water (2x). The organic 
layer was dried, filtered and evaporated. The residue was purified by column chromatography (silica gel ; 
CHCI3/C2H5OH 98:2). The eluent of the desired fraction was evaporated and the residue was left to 

55 crystallize. The crystallized product was filtered off, stirred in hexane and dried in vacuo, yielding 0.67 parts 
(41 .1 %) of ethyl [4-[(1 H-imidazol-1-yl)phenylmethyl]-2-t[(tetrahydro-2H-pyran-2-yl)oxy]methylJ-phenyl]- 
carbamate; mp. 1322* C (interm. 60-b). 

6) A solution of 10.5 parts of intermediate 60-b, namely ethyl [4-[(1H-imidazol-1-yl)phenylmethyl]-2-[[- 
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(tetrahydro-2H-pyran-2-yl)oxy]methyl]phenyi]carbamate f 5.5 parts of 4-methylbenzenesulfonic acid and 198 
parts of ethanol was stirred over weekend at room temperature and for a short time at 50-60 # C. After 
cooling, there were added ethanol and NazCOa. The whole was stirred for 15 min. and was then filtered. 
The filtrate was evaporated and the residue .was partitioned between dichloromethane and water. The 

5 organic layer was separated and the aqueous layer was re-extracted with dichloromethane. The combined 
dichloromethane layers were dried, filtered and evaporated. The residue was purified by column chromatog- 
raphy (silica gel ; CHCI3/CH3OH 95:5). The eluent of the desired fraction was evaporated and the residue 
was co-evaporated with methylbenzene. The crystallized product was filtered off, stirred in 2,2'-ox- 
ybispropane and dried in vacuo, yielding 4.65 parts (46.0%) of ethyl [2-(hydroxymethyl)-4-[(1H-imidazol-1- 

70 yl)phenylmethyl]phenyl]carbamate; mp. 143.1 * C (interm. 61 -b). 

t ) To a solution of 5.9 parts of intermediate 61 -b, namely ethyl [2-(hydroxymethyl)-4-[(1H-imidazol- 
1-yl)phenylmethyl]phenyl]carbamate, in 798 parts of dichloromethane were added 21.5 parts of manganese- 
(IV)oxide and a catalytic amount of KMnO*. After stirring for 18 hours at room temperature, the reaction 
mixture was filtered over diatomaceous earth and the filtrate was evaporated. The residue was co- 

75 evaporated with methylbenzene and was further purified by column chromatography (silica gel ; 
CHCI3/CH3OH 95:5). The eluent of the desired fraction was evaporated and the residue was taken up in 
ethyl acetate. This solution was concentrated and left to crystallize. The crystallized product was filtered off, 
stirred in 2,2 -oxybispropane and dried in vacuo, yielding 2.85 parts (48.8%) of ethyl [2-formyl-4-[(1H- 
imidazol-1-yl)phenylmethyl]phenyl]carbamate; mp. 107.0° C (interm. 62-b). 

20 x) A solution of 2 parts of intermediate 62-b, namely ethyl [2-formyl-4-[(1H-imidazol-1-yl)- 

phenylmethyl]phenyl]carbamate in 32.4 parts of 1-butanol were added to the residue. The whole was stirred 
at room temperature overnight while saturating with methanamine. The solvent was evaporated and the 
residue was co-evaporated with methylbenzene, yielding 1.7 parts (82.3%) of ethyl [4-[(1H-imidazol-1-yl)- 
phenylmethyl]-2-[(methyIimino)methyI]phenyl]carbamate (interm. 63-b). * ~ 

Example 9-b 

a) A mixture of 68 parts of intermediate 10-b, namely [3-(dimethoxymethyl)-4-nitrophenyl] phenyl- 
methanone, 4 parts of a solution of thiophene in methanol 4%, 20 parts of calcium oxide and 474 parts of 

30 methanol was hydrogenated for 24 hours at normal pressure and room temperature with 6 parts of 
palladium-on-charcoal catalyst 10%. The catalyst was filtered off and the filtrate was evaporated. The 
residue was co-evaporated with methylbenzene, yielding 59.1 parts (96.8%) of [4-amino-3- 
(dimethoxymethyl)phenyl] phenylmethanone (interm. 64-b). 

fi) To a stirred and cooled (10*C) solution of 22.1 parts of intermediate 64-b, namely [4-amino-3- 

35 (dimethoxymethyl)phenyl] phenylmethanone, in 147 parts of pyridine were added dropwise 12.1 parts of 
acetyl chloride. After stirring for 1/2 hour at 10* C and overnight at room temperature, the reaction mixture 
was poured into water. The product was extracted with 2,2 -oxybispropane and dichloromethane. The 
combined extracts were dried, filtered and evaporated. The residue was dissolved in dichloromethane. This 
solution was washed successively with HCI 0.1 N, ammonia and water and was then dried, filtered and 

40 evaporated, yielding 27.5 parts (100%) of N-[4-benzoyl-2-(dimethoxymethyl)phenyl]acetamide (interm. 65- 
b). 

7) To a stirred solution of 25.6 parts of intermediate 65-b, namely N-I4-benzoy1-2-(dimethoxymethyl)- 
phenyl]acetamide, in 119 parts of methanol were added portionwise 10.72 parts of sodium tetrahydroborate. 
Stirring was continued for a while at 60 °C and over weekend at room temperature. The reaction mixture 
45 was evaporated and the residue was taken up in water. The product was extracted with dichloromethane 
(2x) and the combined extracts were dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CHsCOOCaHs/hexane 50:50 — 60:40). The eluent of the desired fraction was 
evaporated, yielding 13.1 parts (50.8%) of N-[2-(dimethoxymethyl)-4-(hydroxyphenylmethyl)phenyl]- 
acetamide (interm. 66-b). 

so 8) To a refluxing solution of 13.1 parts of intermediate 66-b, namely N-[2-(dimethoxymethyl)-4- 

(hydroxyphenylmethyl)phenyl]acetamide, in 200 parts of dichloromethane was added dropwise a solution of 
7.07 parts of* 1,l'-carbonylbis[1H-imidazole] in 106.4 parts of dichloromethane. After refluxing for 3 1/2 
hours and stirring at room temperature overnight, the reaction mixture was washed with water (2x), dried, 
filtered and evaporated, yielding 16.6 parts (100%) of N-[2(dimethoxymethyl)-4-[(1H-imidazol-1-yl)- 

55 phenylmethyl]phenyl]acetamide (interm. 67-b). 

() A solution of 2.5 parts of intermediate 67-b, namely N-[2-(dimethoxymethyl)-4-[(1H-imidazol-1-yl)- 
phenylmethyl]phenyl]acetamide, 52.5 parts of acetic acid and 10 parts of water was stirrecTfor 1/2 hour at 
reflux temperature. The reaction mixture was evaporated and the residue was co-evaporated with methyl- 
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benzene, yielding 2.2 parts (100%) of N-[2-formyl-4-[(1H-imida2ol-1-yl)phenylmethyl]phenyl]acetamide 
(interm. 68-b). 

Example 10-b 

5 

A solution of 13 parts of N^e-tbromomethyl^^hydroxy^-quinazolinyll^^-dimethylpropanamide, 15.5 
parts of 1H«imidazole and 80 parts of acetonitrile was stirred for 4 hours at reflux temperature. The reaction 
mixture was evaporated and the residue was extracted with ethyl acetate. The extract was washed with 
NaHC0 3 (aq.), dried, filtered and evaporated. The residue was purified by column chromatography (silica 
to gel; CH 2 CI 2 /CHaOH 98:2). The eluent of the desired fraction was evaporated, yielding 4.3 parts (34.7%) of 
N-[4-hydroxy-6-(1 H-imidazol-t-ylmethyl)-2-quinazoIinyl]-2,2-dimethylpropanamide (interm. 69-b). 



B-b) Preparation of the final quinazoline compounds of formula (l-b) 

75 

Example 11-b 

A mixture of 3.6 parts of 6-(chIorophenylmethyI)-3,4-dihydro-2(1H)-quinazolinone, 5.3 parts of 1H- 
20 imidazole, 60 parts of acetonitrile and 27.5 parts of dimethyl sulfoxide was stirred for 4 hours at reflux 
temperature. After concentration, the residue was washed twice with water, dissolved in a mixture of 
trichloromethane and methanol (90:10 by volume), dried, filtered and evaporated. The residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
25 residue was crystallized from a 45 parts of ethyl acetate and a few drops of water. The product was filtered 
off, washed with ethyl acetate and 2,2-oxybispropane and dried, yielding 2.3 parts (58.1%) of 3,4-dihydro- 
6-[(1HHmidazol-1-yl)phenylmethyl>2(lH)-quinazolinone; mp. 222.5 * C (comp. 16-b). 



30 Example 12-b 

A mixture of 5.8 parts of 6-(chlorophenylmethyl)-2,4(1H,3H)-quinazolinedione, 10 parts of 1H-1.2.4- 
triazole and 158 parts of acetonitrile was stirred for 1 hour at room temperature and for 2 hours at reflux 
temperature. The solvent was evaporated and the residue was washed with water. The precipitate was 
35 filtered off and purified by column chromatography (silica gel ; CH2Ci 2 /CH 3 OH 90:10). The eluent of the first 
fraction was evaporated and the residue was washed with ethyl acetate and dried.^yielding 2.2 parts 
(34.1%) of 6-[phenyl(1H-1,2,4-triazol-1-yl)methyl]-2,4(1H,3H)-quinazolinedione; mp. 280.9* C (comp. 40-b). 



40 Example 13-b 

To a stirred and cooled (15* C) solution of 2.5 parts of 1H-1,2,4-triazole in 70 parts of 1,4-dioxane was 
added dropwise 1 part of thionyl chloride under nitrogen atmosphere. After stirring for 10 minutes at 20 C, 
a solution of 2 parts of 6-(cyclopropylhydroxymethyl)-3,4-dihydro-2(1H)-quinazolinone in 80 parts of 1,4- 

45 dioxane was added portionwise to the previous mixture at 20-25* C. After stirring overnight at room 
temperature, the precipitated product was filtered off, washed with 1,4-dioxane and purified by column 
chromatography over silica gel using a mixture of dichloromethane, methanol and methanol, saturated with 
ammonia (90:5:5 by volume) as eluent. The eluent of the desired fraction was evaporated and the residue 
was further purified, first by column chromatography (HPLC) over silica gel using a mixture of dich- 

50 loromethane and methanol (96:4 and 97.5:2.5 by volume) and then by column chromatography (RP 18) 
using a mixture of water and methanol (80:20 by volume) as eluents. The eluent of the desired fraction was 
evaporated and the residue was stirred in 2,2 -oxybispropane. The product was filtered off, washed with 
2,2-oxybispropane and dried in vacuo at 60* C, yielding 0.04 parts (1.7%) of 6-[cyclopropyl(1H-1,2-4- 
triazol-1-yl)methyl]-3,4-dihydro-2(1 H)-quinazolinone; mp. 184.4* C (comp. 25-b). 

55 

Example 14-b 
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A solution of 13 parts of N-[6-(bromomethyl)-4-hydroxy-2-quina2oIinyl>2,2-dimethylpropanamide and 
15.5 parts of 1H-imidazole in 80 parts of acetonitrile was stirred for 4 -hours at reflux temperature. The 
reaction mixture~was concentrated and the concentrate was extracted with ethyl acetate. The extract was 
washed with a diluted sodium hydrogen carbonate solution, dried, filtered and evaporated. The residue was 

5 purified by column chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 
by volume) was eluent. The pure fractions were collected and the eluent was evaporated. A solution of 6.5 
parts of the residue in 75 parts of a hydrochloric acid solution 3 N was stirred for 2 hours at reflux 
temperature. The reaction mixture was evaporated to dry and the residue was dissolved in a potassium 
carbonate solution 40%. The product was extracted with a mixture of dichloromethane and ethanol. The 

10 extract was dried, filtered and evaported. The residue was purified by column chromatography over silica 
gel using a mixture of dichloromethane, methanol and ammonium hydroxide (90:10:0.1 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the hydrochloride salt in ethanol. The salt was filtered off and crystallized from methanol. The product was 
filtered off and dried, yielding 2.3 parts (23.8%) of 2-amino-6-(1H-imidazol-1-yImethyi)-4-quinazolinol 

15 dihydrochioride; mp. >300* C (comp. 36-b). 



20 To a stirred mixture of 1.7 parts of ethyl [4-{(1H-imidazol-1-y!)phenylmethyl>2-[(methylimino)methyi> 
phenyl]carbamate and 31 .6 parts of ethanol were added 1 part of sodium tetrahydroborate (portionwise) and 
55.3 parts of methanol. After stirring for 7 hours at 40-50° C, the reaction mixture was evaporated. The 
residue was taken up in water (to which 0.29 parts of acetic acid were added) and the whole was basified 
with NH 4 OH. The product was extracted with dichloromethane and the extract was dried, filtered and 

25 evaporated. The residue was purified by column chromatography (silica gel; CHCI3/CH3OH 95:5). The 
eluent of the desired fraction was evaporated and the residue was crystallized from ethyl acetate, yielding 
0.3 parts (20.1%) of 3,4-dihydro-6-[(1 H-imidazol-1-yl)phenylmethyI]-3-methy 1-2(1 H)-quinazolinone; mp. 
173.8* C (comp. 23-b). 



Example 16-b 

A solution of 2.2 parts of N-(2-formyI-4-[(1H-imidazol-1-yl)phenylmethyl]phenyl]acetamide and 40 parts 
of methanol, saturated with ammonia was stirred for 1 hour at room temperature. After evaporation, 

35 dichloromethane was added. The solution was filtered and the filtrate was evaporated. The residue was 
purified by column chromatography over silica gel first using a mixture of dichloromethane and methanol 
(97:3 by volume) and then a mixture of dichloromethane and methanol (94:6 by volume) as eluents. The 
eluent of the desired fraction was evaporated and the residue was crystallized from 21 parts of 1,1 - 
oxybisethane. The product was filtered off and dried, yielding 0.3 parts (14.7%) of 6-[(1H-imidazoM-yl)- 

40 phenylmethyl]-2-methylquinazoline; mp. 129.6* C (comp. 32-b). 



45 To a stirred solution of 4.6 parts of 2-amino-4-[(immidazoM-yl)phenylmethyl]benzamide in 90 parts of 
tetrahydrofuran were added 3.52 parts of 1,l'-carbonylbis[1H-imidazole]. The mixture was stirred first 
overnight at room temperature and then for 48 hours at refluxTemperature. The solution was concentrated 
under reduced pressure and the concentrate was treated with water. The product was extracted with 
dichloromethane. A white product was precipitated in the dichloromethane layer. This product was filtered 

so off and crystallized from hot acetonitrile. The product was filtered off, washed with acetonitrile and 2,2 - 
oxybispropane and dried in vacuo at 60-70* C, yielding 1.77 parts (35.4%) of 7-[{1H-imidazol-1-yl)- 
pheny lmethyl]-2,4(1 H,3H)-quinazolinedione; mp. 287.2 * C (comp. 29-b). 

55 Example 18-b 

A mixture of 4.2 parts of 2-amino-4-[(1H-imidazol-1-yl)phenylmethyl]benzamide l 97 parts of trimethox- 
ymethane and 1.3 parts of formic acid wasltirred for 5 hours at reflux temperature and overnight at room 



Example 15-b 



30 



Example 17-b 
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temperature. The solvent was evaporated and the residue was dissolved in methanol. The solution was 
basified with ammonious methanol and then evaporated. The residue was purified twice by column 
chromatography (silica gel; CHCI3/CH3OH 95:5 ; CHCI3/CH3OH 90:10). The eluent of the desired fraction 
was evaporated and the residue was crystallized from acetonitriie. The product was filtered off, washed with 
2,2'-oxybispropane and dried, yielding 1 part (23.6%) of 7-[(1H-imidazol-1-yl)phenylmethylH(3H)- 
quinazolinone; mp. 205.0* C (comp. 47-b). 



70 



Table 6-b 



N- 



15 



X 2 



20 



25 



30 



35 



40 



Comp. 
No 


Ex. 
No 


X1=X2 


Y 


P* 


R13 


R14 


l-b 




CH=CH 


C6H5- 


6 


H- 


CH3. 


2-b 




CH=CH 


C6H5- 


6 


H- 


C6H5-CH2- 


3-b 




CH=CH 


C6H5- 


6 


H- 


C6H5- 


4-b 




CH=CH 


C6H5- 


6 


CH3- 


CH3- 


5-b 




CH=CH 


C6H5- 


6 


CH3- 


C6H5-CH2- 


6-b 




CH=CH 


C6H5- 


6 


CH3- 


C6H5- 


7-b 




CH=CH 


C6H5- 


6 


C6H5- 


CH3- 


8-b 




CH=CH 


C6H5- 


6 


C6H5- 


C6H5-CH2- 


9-b 




CH=CH 


C6H5- 


6 


C6H5- 


C6H5- 


10-b 




CH=CH 


C6H5- 


6 


CH3- 


H- 


11-b 




CH=C(CH3) 


C6H5- 


6 


H- 


C6H5-CH2- 


12-b 




C(CH3)=CH 


C6H5- 


6 


H- 


C6H5-CH2- 



Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P* 


R13 


R14 


13-b 




CH=CH 


C6H5- 


6 


F3C- 


H- 


14-b 




CH=CH 


C6H5- 


6 


CH3O- 


H- 


15-b 




CH=CH 


C6H5- 


6 


a- 


H- 



• In ihc previous and following tables p indicates the position of the lH-azol-l-ylmcthyl moiety 
on the quinazoline moiety. 
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Table 7-b 



N 



X' 



N 
i 

CH- 



R> 5 

8 N X 

act Y 



Comp. 
No. 


Ex. 
No. 


A l =A* 


Y 


P 


R15 


R16 


X3 


mp.(°Q/ 
base /salt 


16-b 


11-b 


CH=CH 


C6H5- 


6 


H- 


TT 

H- 


U 




17-b 


11-b 


CH=CH 


3-pyridinyl 


6 


H- 


H- 


u 




18-b 


11-b 


CH=CH 


LC3H7- 


6 


H- 


ti- 


A 

u 


>lfiO fdcc VHC1 


19-b 


11-b 


CH=N 


C6H5- 


6 


TT 

H- 


ll 
M- 


c 




20-b 


11-b 


CH=CH 


C6H5- 


6 


H- 


H- 


s 


251./ 


21-b 


11-b 


CH=CH 


CH3- 


6 


H- 


H- 


0 


177.0 


22-b 


12-b 


CH=CH 


3-C1-C6H4- 


6 


H- 


H- 


0 


209.3 


23-b 


15-b 


CH=CH 


C6H5- 


6 


H- 


CH3- 


0 


173.8 


24-b 


12-b 


CH=N 


3-C1-C6H4- 


6 


H- 


H- 


0 


209.2 


25-b 


13-b 


CH=N 


C.C3H5- 


6 


H- 


H- 


0 


184.4 


26-b 




CH=CH 


3.4C12-C6H3- 


6 


H- 


H- 


0 




27-b 




CH=CH 


C.C3H5- 


6 


H- 


H- 


0 




28-b 




CH=CH 


2-thienyl 


6 


H- 


H- 


0 




29-b 




CH=CH 


imidazolyl 


6 


H- 


H- 


0 




30-b 




CH=CH 


CH3O-C6H4- 


6 


H- 


H- 


0 




31-b 




CH=CH 


C6H5- 


6 


C6H5-CH2- 


C3H7 


0 





N X 1 

ableS-b U x2 

MO 

5 

Comp.1 Ex. I X1=X2 I Y p 
No. No. 



Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P 


RH 


mp.(°Q/ 
base /salt 


32-b 


16-b 


CH=CH 


C6H5- 


6 


CH 3 - 


129.6 


33-b 




CH=CH 


C6H5- 


6 


H- 
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TabW 



N X 1 



R 



18 



R 



Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P 


R18 


R19 


X3 


mp.(°Q/ 
base /salt 


34-b 




CH=CH 


C6H5- 


6 


H- 


CH3- 


0 





Tahle 10-b 




Comp. 
No. 


Ex. 
No 


X1=X2 


Y 


P 


R20 


R21 


X3 


mp.(°C)/ 
base /salt 


35- b 

36- b 

37- b 


17-b 
12-b 
12-b 


CH=CH 

N=CH 

CH=CH 


C6H5- 
C6H5- 
C6H5- 


7 
6 
6 


H- 
H- 
H- 


H- 

C6H5-CH2- 
C6H5-CH2- 


0 
0 

s 


287.2 
219.8 
257.3 



Comp 
No. 



38- b 

39- b 

40- b 

41- b 

42- b 

43- b 

44- b 



Ex. 
No 



12-b 
12-b 
12-b 
12-b 
12-b 
12-b 



X1=X2 



CH=CH 

CH=N 

CH=N 

N=CH 

CH=CH 

CH=CH 

N=CH 



C6H5- 

C6H5- 

C6H5- 

C6H5- 

C6H5 

C6H5- 

C6H5 



R20 



H- 

H- 

H- 

H- 

H- 

H- 

H- 



R21 



C6H5-CH2 
C6H5-CH2- 
H- 
H- 

CH3- 
H- 
H- 



X3 


mp.(°C)/ 
base /salt 


0 


263.5 


0 


204.4 


0 


280.9 


0 


248.0 


0 


>300 (dec.) 


0 


>300 (dec.) 


0 
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5 




Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P 


R22 


R23 


mp.(°Q/ 
base /salt 


45-b 


14-b 


CH=CH 


H- 


• 6 


NH2- 


H- 


>300/2HCl 


46-b 


11-b 


CH=CH 


C6H5 


6 


H- 


H- 


208.1 


47-b 


18-b 


CH=CH 


C6H5 


7 


H- 


H- 


205.0 
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C-b) Pharmacological Examples. 



30 Example 19-b 



35 



40 



Metabolism of exogenous all-trans-retinoic acid 



45 



rnmnn ,e nH Wi f \ 7*??? 2 °°~ 210 9 0ral,y ,rea,ed with vehicl ° (PEG 200) or with 40 ma/ko Of a 
compound of formula (l-b). One hour later, the animals were anesthetized wi h e^er an? inLted 

centr. uged (1000 g, 15 mm) and plasma was recovered to determine the quantity of plasmatic : all-tr*™ 
ret.no 1C ac.d. The samples were analyzed by means of HPLC with UV-detection at 350 nm ?Jt , 
was achieved by peak area integration and externa, standardization ^^^Z^^SZ 

from'the p,asma to ^7^^^^"^^ " ° f ^-s-retinoio acid 



Example 20-b 



so Metabolism of endogenous all-trans-retinoic acid 



ss 



Male Wister rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mo/ko of a 
compound of formula (l-b). Two hours after drug administration, the rats were £ Tby decapS and 
blood was coHected on heparin. Blood samples were centrifuged (1000 g. 15 min) and was 
recovered to determine the quantity of plasmatic all-trans-retinoic acid. Th2 samptes wTre anlTed bv 
means of HPLC with UV-detection at 350 nm. Quatification was achieved bfimmZZES^X 

o^ir darC ! i2ati0n - Und6r C ° nditi0nS USed " p,asma — ations oUhe rati Tc SuSZS 
pretreated an.mals were not detectable «0.5 ng/ml). whereas compound nos. 18-b. 19-b 20-b 24-b Sb 
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42-b, 43-b and 46-b enhanced the recovery of all-trans-retinoic acid from the plasma to a least 1 ng/ml. 



A-c) Preparation of the intermediates in the synthesis of quinoxaiine derivatives of formula (l-c) 

5 

Example 1-c 



A mixture of 10 parts of 5-methylquinoxaline, 10 parts of 1,3-dibromo-5,5-dimethylimida2olidine-2,4- 
70 dione. 1.7 parts of benzenecarboperoxoic acid and 318 parts of tetrachloromethane was stirred for 16 hours 
at reflux temperature under 2 lamps of 250 Watt. The reaction mixture was cooled and the organic layer 
was decanted. The product was filtered off and dried, yielding 15.5 parts (100%) of 5-(bromomethyl)- 
quinoxaline (interm. 1-c). 

IB 

Example 2-c 

a) To a stirred solution of 30 parts of (3,4-diaminophenyl) phenylmethanone in 240 parts of methanol 
were added 30 parts of an ethanedial solution in water 40%. The reaction mixture was stirred for 3 hours at 
20 reflux temperature. After cooling to room temperature, the precipitated product was filtered off, washed with 
methanol and dried, yielding 20 parts (59.3%) of phenyl (6-quinoxalinyl)methanone; mp. 120* C (interm. 2- 
c). 

0) To a stirred and cooled (5 C) solution of 20 parts of intermediate 2-c, namely phenyl (6- 
quinoxalinyl)methanone in 160 parts of methanol were added portionwise 3.2 parts of sodium 

25 tetrahyjdroborate. Upon completion, the reaction mixture was poured into water and the product was 
extracted with dichloromethane. The extract was washed with water, dried, filtered and evaporated to dry, 
yielding 20 parts (100%) of «-phenyl-6-quinoxalinemethanol as an oily residue (interm. 3-c). 

7 ) To a stirred and cooled (0*C) mixture of 12 parts of intermediate 3-c, namely o-phenyl-6- 
quinoxalinemethanol, 213 parts of dichloromethane and 15.4 parts of N,N-diethyIethanamine was added a 

30 solution of 8.8 parts of methanesulfonyl chloride in 26.6 parts of dichloromethane under nitrogen at- 
mosphere. After stirring overnight at room temperature, the reaction mixture was evaporated, yielding 54 
parts (100%) of a-phenyl-6-quinoxalinemethanoi methanesulfonate (ester) as an oily residue (interm. 4-c). 

Example 3-c 

36 

a) To a stirred mixture of 6.9 parts of 3,4-diaminobenzenemethanol, 1 part of N,N-diethylethanamine 
and 75 parts of water were added 2.9 parts of a solution of ethanedial in water 40% at about 55 # C. The 
whole was stirred for 1 hour at 55-60 *C. The solvent was evaporated and the residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) 

40 as eluent The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the hydrochloride salt in 2-propanol and ethanol. The product was filtered off and dried, yielding 6.6 parts 
(66.1%) of 6-quinoxalinemethanol monohydrochloride; mp. >300* C (interm. ,5-c). 

/3) To a stirred solution of 10 parts of intermediate 5-c, namely 6-quinoxalinemethanol in 133 parts of 
dichloromethane were added 20 parts of manganese(IV) oxide. After stirring for 3 hours at room tempera- 

45 ture, the reaction mixture was filtered and the filtrate was evaporated, yielding 6.6 parts (67.3%) of 6- 
quinoxalinecarboxaldehyde; mp. 134* C (interm. 6-c). 

Example 4c 



50 a) To a stirred and refluxed Grignard complex previously prepared starting from 55.1 parts of 1- 

bromopropane, 10.9 parts of magnesium and tetrahydrofuran was added a solution of 25 parts- of N-(4- 
formylphenyl)acetamide in 225 parts of dry tetrahydrofuran. After stirring for 1 hour at room temperature, 
the reaction mixture was poured into ice water and a saturated ammonium chloride solution. The organic 
layer was decanted (and set aside) and the remaining phase was extracted with ethyl acetate. The 

55 combined organic layers were dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated, yielding 20 parts (64.3%) of N-[4- 
(1 -hydroxy butyl)phenyi]acetamide as a residue (interm. 7-c). 
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75 



20 



25 



£E£ Po.=s*m mm. Upon •m'.^.JJS ^ d r «7c ~ 

In a similar manner there were also prepared: 
JRIJa?"!? ^-^Py^-nltrobenanamlne as a residue (interm. 11-c); 
1" 1 IS^ 320 ' 1 "y , )- 3 - meth y ,bu tyl>2.nitrobenzenamine as a residue (interm. 12-c)- and 
4-[1.(1H.,midazoM.yl)-2-methyl P ro P yl].2-nitroben 2 enamine (interm. 13-c) 



Example 5-c 



<*5 



50 



55 



of sodium tetrahydroborate. Upon completion, stirring was continued for 1 hour lS SSTS^'S 
evaporated and the residue was extracted with dichloromethane (3 x 104 ^ !S5btadhS2 
were washed with water, dried, filtered and evaporated, yielding 32 parts wiwiZ NM ih h o 
methyl P ropyl). 2 -nitrophenyl]acetamide (interm. 15-c). P ( } ° — ~ ^ " n yd rox y'2- 

ni.rr.nhf T ,? 8 f"""?? S ° luti ° n ° f 36 parts of inter ™°"iate 15-c, namely N-[4-(1-h y droxy-2-methvl D roDV»-2. 
nrtrophenvllacetam.de and 390 parts of dichloromethane were added 353 parts ^NnSSLSS^ 
After coolmg to 0 C. 20.0 parts of methanesulfonyl chloride were added dSse ^SSSSS 
Upon completion, stirring was continued for 12 hours at room temperature Te whole wSs douS^^ 
2"™^Z TT T add6d Stirring - ne Pr ° duct wa * extra^ith ThZmeS The 

ft tered and evaporated. The residue was purified by column chromatography over silica geSgTmfZe 
o dchloromethane and methanol (98:2 by volume) as eluent. The pure fractions w^e coSeSed aL Ihe 
eluent was evaporated, yielding 22 parts (49.0%) of N-r4-[2-methvl-1-,1rM ? a £»™ , f ,, „ 
nitrophenyljacetamide as an oil (interm. 17-c). " 1 V (1H-1 A4-tnazoM-y0propyl]-2- 

«) A mixture of 20 parts of intermediate 17-c, namely N-f4-r2-methvl-l-MH-i ■> a m^i < n 
nitrophenyljacetamide and 200 parts of a hydrochloric acfdlol ^ 

temperature. The reaction mixture was poured into 500 parts of water and^ £?£ neu^dwZ 
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* * e pvtracted with dichloromethane (3 x 130 
rnncentrated potassium carbonate solution. The I^SdTiy. The residue was crystallized from 

R 

3N-/-X' 



Table 1-C 



15 



20 



25 



30 



lint. No. 




R 1 


Y 


I 19-c 
20-c 
1 21-c 
1 22-c 
1 23-c 
1 24-c 
1 25-c 


-CH=N- 1 

-CH=CH- 

-CH=N- 

•CH=N- 

-N=CH- 

-CH=N- 

-CH=N- 


H 

2-CH3 

H 

H 

1 H 
H 

1 H 


. -C 6 H 5 
i-C 3 H 7 

C 2 H 5 
1 CH 2 -CH(CH 3 )2 

1 i-C3H7 
C4H9 
C3H7 









40 



36 Exam P' e 5* „ iea to a S f irre d solution of 1 1 parts of (4- 

evaporated, yielding 11.3 parts (100/c) of (2 . {lu0 rophenyl)-3-nitroben. 

(interm.26-0. Q{ inte r me diate 26-c namely ' S^amide was 

VTZ Parts o u'^arbonylbistlH-lmidazole and ^ ^ ^ up in dich- 

zenemethanol, 13.7 parts oi • Aft g r evap oration to dry. me d evaDorat ed. The 

46 stirred for 12 l^urs * .room with 50 parts of water ■ ^methane and 

50 H m a«r manner there were also prepared: 



55 



63 



EP 0 371 664 A2 



Table 



10 



16 



20 



25 



30 



35 



40 



1 Y " 


1 physical data ! 


J 3-pyridinyl 


164.1°C 1 


1 phenyl 




1 2-thienyl 


1 *. 1 


1 4-fluorophcnyl 


147.4°C I 


J 3-chlorophenyl 




1 3 f 4-dichlorophcnyl 


J 152°C 1 


J cyclopropyl 




1 4-methoxyphcnyI I 




butyl 




j 3-fluorophenyl 


m I 


J 2-chlorophenyl 1 




I 4-methyIphenyl 




1 3-CF3«phenyI J 




J 4-chlorophenyl 1 




1 cyclohexyl 1 




1 cyclopcnty] i 




4.[CH(CH 3 ) 2 ].phcnyl 





SO 



55 



Example 7-c 

hours at 60 C. the reaction mixture was evaporS to dJ ° f methano1 - After Erring fo7 12 

(methWarnino)-^^ 30 parts (100%) o, *J££ 

tetrahydroborate (the temperature ^l^Sto^Zf^J^ 15 parts * 
m .nutes a, room temperature. The reaction Jl^Too^ef^ ^ WaS con,inued * 30 

wrth tnchloromethane. The extract was dried, filtered aS 222?.^* "* *" pr ° duCt was 

^'fT^^^ yieiding 30 parts (100%, of 4- 

7) To a stirred solution of 30 nart* nf ! 0,,y residu © (mterm. 46-c). 

nitrobenzenemethanol in 270 parts 4 ^4^ethyl et hWW. 

imidazoie]. After stirring for 24'ours , ^om SSST ^ °' " ^S2h 

— - - up , trichioromethane and S^^^^ 
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Example 8-c 



To a *ed and cooled (0- O - J. * 7 P«« eEde. A»e, M*r« 

,26 part! of 1 .2-diehloroe.hene »ere ad dedft S parts_ « i im V ^ ^..c „ as exacted 

,„ houre a, room temperature, to "«*»2^^rtwS«d in »aooo. The oil, residue wee punfred 

ibd^^^ 

,5 U similar manner there were also prepared: 



20 



25 



30 



35 



40 



45 



50 



55 
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3N 



10 



Tabled 2 \ft 

"A /-NH-C-CHj-J 
NO2 



Int No. -Xl=x2. 



mp. 



15 



20 



25 



30 



35 



40 



45 



SO 



49- c 

50- c 

51- c 

52- c 

53- c 

54- c 

55- c 

56- c 

57- c 

58- c 

59- c 

60- c 

61- c 

62- c 

63- c 

64- c 

65- c 

66- c 

67- c 

68- c 

69- c 
70k; 

71- c 

72- c 

73- c 

74- c 

75- c 



55 



•CH=N- 
-CH=CH 
-CH=CH 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH 
-CH=CH- 
CH=CH- 
•CH=CH- 
CH=CH 
-CH=CH- 
-CH=CH- 
■CH=CH 
-CH=CH- 
-CH=CH- 
-CH=N- 
•CH=CH- 
-CH=CH- 
-CH=N- 
-CH=N- 
-N=CH- 
■CH=N- 
CH=CH 



H 
H 
H 

2-CH3 

H 

H 

H 

H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



H 
H 
H 
H 
H 
H 
H 
H 



C 6 H 5 
i-C 3 H 7 
i-C 3 H 7 
i-C 3 H 7 
i-C 3 H 7 
i-C 3 H 7 
i-C 3 H 7 • 
2.4-C12-C6H3 
i-C 3 H 7 
I i-C 3 H 7 
i-C 3 H 7 
1 i-C 3 H 7 
i-C 3 H 7 

' i"C3H 7 
-C 3 H 7 
I i"C3H 7 
1 *-C 3 H 7 
i-C 3 H 7 
1 i-C 3 H 7 
i-C 3 H 7 
I i-C 3 H 7 
i-C 3 H 7 
|C 2 H 5 

CH 2 -CH(CH 3 ) 2 
i-C 3 H 7 
I C4H9 
i-C 3 H 7 



C6H5 
2-F-C6H4 
4.CH 3 -C 6 H 4 
C0H5 
4-Br-C 6 H4 
3,4-F 2 -C 6 H 3 

4-OCH 3 -C 6 H4 
C6H5 
3,4-(OCH 3 ) 2 -C 0 H 3 
2,4-02-0^ 
2-naphthalcnyl 

3,4,5-(OCH 3 ) 3 -C 6 H 2 
2-thicnyI 

2-001^06^ 

1- naphthalenyl 

2- CI.C6H4 

3- OH-C6H 4 

3-thienyl 

2- thienyl 
2C1,6F-C 6 H 3 
3Br,40H-C 6 H 3 

C0H5 
4-F-C 6 H4 

3- F-C 6 H4 
3C1,40H-C 6 H 3 



114°C 



144°C 
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70 



15 



20 



mi. no. 


-X^X 2 - 


R 


Y 


76-c 


-N=CH- 


~H~~ 


i-C 3 H 7 


77-c 


-CH=N- 


H 


C3H7 


78-c 


-N=CH- 


H 


i-C 3 H 7 


79-c 


-CH=N- 


H 


CH2-CH(CH3)2 


80-c 


-CH=N- 


H 


C2H5 


81-c 


-N=CH- 


H 


1-C3H7 


82-c 


-CH=N- 


H 


i-C 3 H 7 


83-c 


-CH=N- 


H 


C4H9 


84-c 


-CH=N- 


H 


C3H7 



C6H5 

2- CH3-C6H4 

3- C1-C6H4 
2-CH3-C6H4 

2- CH3-C6H4 

3- F-C6H4 

2-F-C 6 H 4 

2- CH3-C6H4 

3- F-C6H4 



25 E xample 9-c . 

2-nitrophenyl]-3-oxobutanamide;mp.l72 C (mtertn. 85-c). 
In a similar manner there were also prepared: 



35 



y - ch -Q" 



-CH 3 



40 





Int. No. 


Y 


mp. 


45 


86-c 


i-C 3 H 7 


85°C * 




87-c 


3-CI-C6H4 






88-c 


c-C6Hn 


• 


50 


89-c 


4-CI-C6H4 






90-c 


C-C5H9 


• 



67 



10 
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Int. No. 


Y 


mp. 




CH 3 


134°C 


92-c 


C 2 H 5 




93-c 


4-F-C6H 4 




94-c 


2-F-C 6 H 4 




95-c 


3-F-C6H4 





75 



20 



25 



Example 10-c 

cooling. «. reacdon mMlTO O^HE Sl? ™ ^J*"" 8 " """" <*«->-■ Mo, 

Example 11-c 

35 dichloromethane. After stirring for 4 hourc a uoL IS? 7 ^'obenzeneacetyl chloride in 65 parts of 
added. The reaction mixture' was was^ 

(100%) of 3-chloro-N-[4-ri-(iH-imida2ol.i^ „n I JU ' «- d 3nd •"WW. yielding 39 parts 
residue (interm. 100-c) " y'^^^y'^Py'J-Z-nitrophenylJbenzeneacetamide as an oily 

In a similar manner there were also prepared: 



30 



40 



45 



SO 



SB 



68 



10 



75 



20 



25 



Ta fr1 e 5-c 



Int. No. 
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N X 



-Xl=x2. I 


Y I 


X I 


-CH=CH- 


i-C 3 H 7 


4-Q I 


-CH=CH- 


i-C 3 H 7 


4-F 


-CH=N- I 


i-C 3 H7 


H I 


-CH=CH- 


C4H9 ! 


H I 


-CH=CH- ' 


1-C3H7 


I 3-F 


-CH=CH- 


I 4-CI-C6H4 


H 


.CH=CH- 


3-CI-C6H4 


H 


-CH=CH- 


i-C 3 H 7 


I 2-CH 3 I 


-CH=CH- 


i-C 3 H 7 


3-OCH 3 


-CH=CH- 


i-C 3 H 7 


3-CH3 


-CH=CH- 


i-C 3 H 7 


4-OC2H5 I 



30 



40 



45 



50 



— „ „ . ., 2 . m ,, hyl .,.,lH1A4.W a ioM-yl)pr«PVl!-2- 

TO . *e0 and cooKd (."d * «* • 01 £ 

Sirs isrs: r srfSs awafy 

nitrophenyllbenzeneacetamide (interm. 1 1 2-c). 

in a similar manner there were ate » P^ff v „ Dropyl] . 2 . nitro p he nyl]ben Z eneacetamide (interm. 3-c 

over diatomaceous earth and the f.«rate wa J ? 
v |V2-methylpropylM ,2-benzenediam.ne as a res.au 
ffa similar manner there were also prepared: 
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V* m 



10 


Int. No. 





Z 




118-c 


-CH=CH- 


H 




119-c 


-CHsCH- 


H 




120-c 


-CH=CH- 


H 




121-c 


-CH=CH- 


H 


20 


122-c 


-CH=CH- 


H 




I 123-c 


-CH=CH- 


H 




124-c 


-CH=CH- 


H 




1 125 ' c 


•CH=CH- 


H 


25 


126-c 


CH=CH- 


H 




127-c 


-CH=CH- 


H 




128-c 


-CH=CH- 


CH 3 


30 I 


129-c 


-CH=CH- 


H 




130-c 


-CH=CH- 


H 




131-c 


-CH=CH- 


H 


36 I 


132-c 


-CH=CH- 


H 




132-c 


-CH=CH- 


H 




133-c 


-CH=CH- 


H 



C 6 H 5 

3- pyridinyl 

2- thienyl 

4- F-C6H4 

3- CI-C6H4 
C-C3H5 
CH 3 
C4H9 
C2H 5 

CH 2 -CH(CH 3 ) 2 

1- C 3 H 7 

C3H7 

3- F-C 6 H 4 

2- C1-C6H4 

2- F-C6H 4 

4- CH 3 -C6H 4 

3- CF 3 -C6H4 



40 



46 



SO 



56 



Int. No. 


-X1=X2. 


Z 


Y 


134-c 


-CH=CH- 


H 


4-Cl-Q^ 


135-c 


-CH=N- 


H 


i-C 3 H 7 


136-c 


-CH=CH- 


H 




137-c 


-CH=CH- 


H 


c-C 5 H 9 


138-c 


-CH=CH- 


H 





±c) Preparation of the final quinoxaline compounds of formula (l-c) 
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— r a « oarts of iH-imidazole and 160 parts of 

* i> «; oarts of 5-(bromomethyl)quinoxaline, Z3.t> pans evaporated and the 

A m f c Jirri foM 5 hours at reflux temperature. The reaction ^^, chIo P roIT , etha ne. The 

propanone and 2.2 -oxybspropane. The pmdu 
, 0 ( 1 H-imidazoM-ylrnethyl)qu.noxalme. mp. 121.2 ctco 



^2,4-tr.azole and 79 parts ot yvith ^ acetate The ext QH 96;4) . T he 

was evaporated and JJ* read ^ cnromat0 graph ^^from a mixture of 2-propanol 

and 2^-oxybispropane. yieldmg 0.9 parts ^.o J 

• <s / ~ cn.rY 



T5 



20 



98.1 * C (comp. 50-c). 



25 



30 



!* amp ig 1^ . 1 V-carbonytbis-lH-imidazole 



240.3* C (comp. 51-c) 
35. Example 17< 



40 



46 



50 



Example 17< enediamine 4.5 parts of 

chromatography over silica gel us.ng a m 
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15 



Example 19-c 



20 



Example 20-C 



*) A mixture of 9.1 Dar ts nf 4 r/^ ~m 
Paris o, ethyl 2-oxopropanoaS 1 6 "pt s 0 ^ 37 
The reaction mixture was evaporated to W3S Stirred for 30 min "<es at reflux tenZ^ 

propanone and 4 parts of S Aft^S^to CrySta '"' 2ed *»" 3 " partstX' 

- Product was filtered off (the filtrate was set 2 e 2 m ' nU,eS « r °° m Mature, the pfecipiSed 

except that ethyl 4-methyl-2-oxoDenten 0a t« SUD ? tan,,a,| y tn e same procedures as in examnte an 
^°M-yl)^^ in place of ethyl 2-oxopropanoate "STSfit 

1.2-benzenediamine. en 2 ened,am,ne ,n place of H^\ Q rop^ nmwAm ^^^ 

"* 1*7-0 (comp 

(comp. 1,7-c) were Spared followi,! TuEnSK^ ^^W^nMimne; mp. laV ^C 
ethyl 3-methyl-2-oxobutanoate wasTsed in 25 J 5 .T* P rocedu ^sls in example 20-cTexcertlh^ 
4 WWrnidazoM-yO^ ° except that 

* and ^0*^^ mp. 209.6' C (comp. 89 . C ) 

prepared following substantially the smtT^l^^ 1 '^'' mP ' 281 -°' C < com P weS 

55 Example 21 -c 
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4 „, lorf for 4 hours at room temperature. 



25 



30 



35 



40 



— . . o narts of 4-l1-(lH-imidazo»-1-ylV2-methylpropy^ 

v to a stirred and cooled (0*C) mixture of 9 Pjrttcl J* 1 ^ 5 parts of 2-oxopentano.c acd 
^entrnet SO parts of acetic acid and 2 P-^, whole ^poured £ J. -J 
The reaction mixture was stirred for 2 hours a, ^ extracted three times wm £ P 

2 neutralized with a sodiun «Jg«*2!^ dried. Stared and evaporated. For o«g W 0 
of dichioromethane ^SS^lS^Z««^ the residue *K as eluent. 

ing substantially the same procedures oS m e 
used in place of 2-oxopentanoic acid. 
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Example 24-c 



10 



diethW^ an(J 



75 



20 



Example 25-c 

A mixture of 7 parts of 



25 



Example 26-c 
30 and 



35 Example 27-c 



40 



45 



2? ^ WaS dn * ed - fi,,ered evaporated The W * S extrac,ed with dfchloromethar* 

gel ; CH 2 CI 2 /CH 3 0H 98:2). The ^^TdZSSLT * C °' mn *»»*W*»tE 

3 ' (4 ^ ,0r ° Phen ^-t 2 -^hy.O^ Welding 6.6 pari (eiVi'tf 

yUPrapyl]-2(1H)-qu,noxalinone, N«-oxide (comp. 221-c). 



Example 28-c 
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Example 29-c 4 Darts 0 f diethyl ethanedioiate 

^ of 5 oarts of 4-(lH-imida 2 ol-1-ylmethyl)-1.2-ben 2 ened.am ! ne 4 p { ^ ^ 

>300*C(comp.315-c). 



Exa mple 30-c „,: rtrtrt « n* -oxide in 80 parts 

" " . , rts o, 6 IMlH-imidazoM-yl^ of Raney 

residue was crystallize a n w . 162 , C . 
J6 phenyl-2(lH)-quinoxal.none; mp. 192.4 uico P 

J ,. .wp^vll-^lHi-quinoxalinone. N»-oxide, 

5^«SSS5^»^--« - 2530 0 ,cw * 

30 

<or 1/2 hour. After cool.ng, the reacuon q was punfied by colur nn c 



45 



50 



Example 3£c 0 3 oarts 0 f a sodium 

collected and the eluent was ofl and dri ed. yielding 2.2 parts (66* /.) 



55 



Example 34-c 



75 
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70 



-£:iai 5 r^ M parK of 

hydroxylamine-O-sulfonic acid were added L^L ? h ° Ur at room temperature. 5 Parts of 
product was extracted with dichZn^ane ( f ^Zr^ ^ 5tirred for ^°-s at 20 f C The 
evaporated. The residue was purified b« Si P * S) 1 The combin ed extracts were dried filtered am! 
dichtoromethane and methane i^t^^fT*^ 0ver gel using a Sure "J 
^ evaporated. The residue J as cry^^tmt ° ?? fractions wef ^«ecled a„ d T e ebeS 
product ^was filtered off and dried. yW*Sl^'^, ° f "d 1.l'-oxybisethane T^e 

methyl-2(lH)- quinoxalinone . m'C^Sg* " 1 - aW -« 1 >^^ 



Example 35-c 



75 



20 



The reaction mixture was treated with a di uteri k W3S Stirred for 4 hours at room temperature 

res-due was crystal,^ f, om JC^S^^S, T°Zl° P " " ^ 



25 



30 



Example 36-c 

A mixture of 6 parts of 7- 



A mixture of 6 Darts nf 7 /1 u • 
Phosphoryl chloride was stirred fo £^ and 40 parts of 

dry. The residue was taken up in 30 parte 0 tl tei Wure. The reaction mixture was evaporated to 
carbonate. The product was ertWftSll^^ and the Who,e was n «ed wfth ™ * s tm 
were dried fiitered and e^ Z % ™ 2 puS 2 d ^ 0m * ha - 
SSt h™ 0 !? ° f dich,orame «*ne ^d n^^JK?!? C ° U ™ ch ™atography over silica gel 
collected and the eluent was evaporated tTT? V °' Ume) as eluent The pure fractions JZ 

was filtered off and dried, yield^ T ^rJl^Tj^ ,rom ^'^yblseUJ 
a«ne; mp. ims'C (comp. 22-c). P (59,4/o) ° f ^^l!-™^ 



35 Example 37-c 



40 



45 



50 



55 



mldazoM- Irne^-methylquinoxaline. Tte who£ was "s " 7 f t0 2A partS of ^" cn 'oro-6-(l H- 
reacbon m,xture was evaporated and the residl Z ? °' 2 h ° Ure at reflux temperature. Tne 
loromethane. The combined extracts were SS rn „ MlBCtod thr6e times with 65 parts of dfch! 
column chromatography over ^STl^J" residue was purged by 

as eluent. The pure fractions were co S Ld Tl, dlChlorometha ^ and methanol (98:2 by volume) 
rom a mixture of pentane and ^ eVaP ° rated ' ^ residue was "S3 

Example 38-c 

an A-ot^ 9 parts 

140 C. After cooling, the reaction mbrt T^t^JLTf * T? 3 " 0 ' was sti "*d for 12 hours at 
chromatography over silica gel using a mZ7TZt ° 1 ** * ^ was ^ «V colurnn 
eluent. The pure fractions we7e collected a^d the elnf ' Or0me,hane and methanol (98:2 by volume)™ 
petroleum ether. The product was filtered nffa^ w ! ** eva P ora ted. The residue was crystallired from 
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N- 



T?Me7-C 



A* 

1 N 

y-CH- 



H 



70 


Comp. No. 


Ex. No 


R 




Y 


mp.(°C)/base/salt 




1-c 


19-c 


H- 


-CH=CH- 


i-C 3 H 7 - 


145.6°O0.5H2O/2.5(C0OH)2 


J5 


2- c 

3- c 

4- c 




H- 
H- 
H- 


-CH=CH- 
-CH=CH- 
-CH=CH- 


H- 

C6H5- 
4CI-C6H4- 





20 



25 




30 

1 


Comp. 


Ex. 


R n 




No. 


No. 




36 


5-c 


17-c 


H- - 




6-c 


17-c 


H- • 




7-c 


17-c 


H- • 


40 


8-c 


17-c 


H- 




9-c 


18-c 


H- • 




10-c 


18-c 


H- 




U-c 


18-c 


H- 


45 









CH=CH- 
CH=CH- 
CH=CH. 
CH=CH 
■CH=CH 
-CH=CH- 



C6H5- 
C6H5- 
CH3- 
H- 

J-C3H7. 
H- 



CH-CH- 4F-C6H4- 



p 


R24 


R25 


mp.(°Q/ 
base /salt 


6 


H- 


H- 


126.8 


6 


CH3- 


CH3- 


82.9 /H 2 0 


6 


H- 


H- 


135.1 


6 


C6H5- 


C6H5- 


159.3 


6 


H- 


H- 


128.6 


6 


H- 


H- 


144.1 


- 6 


H- 


H- 


131.6 



50 



55 
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Corap. Ex. 
|No. No. 



R -Xi=X2- 



12- c 18-c H 

13- c 18-c H 

14- c 18-c H 

15- c 18-c H- 
16k; 18-c I H- 

17- c 18-c H- 

18- c 18-c H- 

19- c 18-c H- 

20- c 36-c H- 

21- c 37-c I H- 

22- c I 36-c H- 

23- c 37-c H- 

24- c 37-c H- 

25- c 37-c H- 
26k: 36-c I H- 

27- c 37-c H- 

28- c 37-c I H- 

29- c 37-c 
30* 18-c I H 
31-c 37-c H- 



37-c 


H- 


36-c 


1 H * 


37-c 


H- 


18-c 


H- 


36-c 


! H- 


37-c 


H- 


36-c 


H- 


37-c 


H- 


18-c 


H- 


14-c 


H- 


18-c 


H- 


36-c 


H- 


38-c 


H- 



-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
•CH=CH- 
CH=CH- 
CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH- 

•CH=CH- 
CH=CH- 
CH=CH- 

-CH=CH- 

-CH=CH- 

-CH=CH- 

-CH=CH- 

■CH=CH- 

■CH=CH- 

CH=CH- 



C 2 H 5 - 
2-thienyl 
4F-C6H4- 
3F-C6H4- 
2F-QH4- 
CH 3 - 

3Cl-QiH4- 
3F-C6H4- 
C6H5- 
C6H5- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 

2F-C6H4- 
H- 

C6H5. 
H- 
H- 

2C1-C6H4- 
C6H5- 
C6H5- 
H- 
H- 

4CH 3 -C6H4- 
H- 

3CF3-C6H4. 
i-C 3 H 7 - 
i-C 3 H 7 - 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
6 
6 
6 
7 
6 
6 
6 
7 
7 

6 
7 
7 
6 
6 
6 
5 
6 



R24 



H- 

H- 

CH 3 - 

H- 

H- 

CH 3 - 

H- 

CH 3 - 

ci- 

ch 3 o- 

Cl- 

CH 3 0- 
C 3 HtO- 

1-C3H70- 

Cl- 

c 3 HtO- 

i-C 3 H 7 0- 



H- 
H- 

CH 3 - 
H- 
H- 
CH 3 - 
H- 
CH 3 - 
CH 3 - 
CH 3 - 
CH 3 - 
CH 3 - 
! CH 3 - 
CH 3 - 
CH 3 - 
CH 3 - 
CH 3 - 

lH-imidazolyl J CH 3 - 
CH 3 - 
CH 3 - 
CH 3 - 
H- 
H- 

H- 
CH 3 - 
CH 3 . 
H- 
H- 
H- 
H- 
H- 
CH 3 - 
CH 3 - 



CH 3 - 
CH3O- 
C 3 H 7 0- 

a- 

CH30- 

H- 
Cl- 

CH 3 0- 

a- 

CH 3 a 

H- 
H- 

6 |a- 

6 INH2- 



mp.(°Q/ 
base /salt 



72.4 
93.7 

82.0 /H 2 0 

109.7 

79.7 

76.2/0.5H 2 O j 
70.3/0.5H 2 O 
81.4 
164.7 
117.7 
115.8 
151.8 
85.5 
109.6 



132.0 
117.5 
164.1 
94.5 
150.7 
125.6 

121.0 
114.7 

131.2 

123.2 
132.9 
121.2 

96.5 /H 2 0 

• 

238.2 
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70 



75 



20 



25 



Comp. 
No. 


EX. 

No. 


D 

V 


•X1=X2- 


y 


p 


45-c 


36-c 


H- 


-CH=CH- 


1-C3H7- 


7 C 


46~c 


37-c 


H- 


-CH=CH- 


i-C 3 H 7 - 


7 C 


47-c 


38-c 


H- 


-CH=CH- 


i-C 3 H 7 - 


7 


48-c 


15-c 


CH3- 


-CH=CH- 


C6H5- 


6 


49-c 


15-c 


H- 


-CH=N- 


C6H5- 


6 1 


50-C 


15-c 


H- 


-N=CH- 


C6H5- 


6 1 


51-c 


16-c 


H- 


-CH=CH- 


lH-imidazol-l-yl- 


6 1 






H- 


-CH=N- 


C6H5- 


6 


53-c 




H- 


-CH=N- 


i-C 3 H 7 - 


6 


54-c 




CH 3 - 


-CH=CH- 


i-C 3 H 7 - 


6 


55-c 




H- 


-CH=CH- 


CH 3 -C=C- 


6 


56-c 




H- 


-CH=CH- 


CH 3 -CH=CH- 


6 



CH 3 - 
H- 
H- 
H- 



R25 


mp.(°C)/ 
base /salt 


CH 3 - 


- 


CH 3 - 


124.6 


CH 3 - 


116.7 


H- 


134.5 


H- 


96.0 


H- 


98.1 


H- 


240.3/2* 


CH 3 - 




CH 3 - 




H- 




H- 




H- 





: 4-methylbenzcnesulfonate 



30 



,„ „ p re vio US and (M — P «— »» «• «" '2- M -" me " ,y ' ^ " " 

quinoxaline ring. 



35 



Table 9-c 



40 



45 



50 
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Comp 
No. 


. I Ex. 
No. 


R 


5 


63-c 


34-c 


H- 




64-c 


20-c 


H- 




65-c 


120-c 


H- 


10 


66-c 


20-c 


H- 




67-c 


20-c 


H- 




68-c 


20-c 


H- 




69-c 


20-c 


H- 


IS 


70-c 


20-c 


H- 




71-c 


20-c 


H- 




72-c 


33-c 


H- 




73-c 


20-c 


H- 


• i 


74-c 


33-c 


H- 




75-c 


33-c 


H- 




76-c 


33-c 


H- 


26 


77-c 


20-c 


H- 




78-c 


20-c 


H- 




79-c 


33-c 


H- 


30 


80- c 

81- c 


33-c 
20-c 


H- 
H- 




82-c 1 


20-c 


H- 




83-c 


20-c 


H- 


35 I 


84-c 


20-c 


H- 



X1=X2 



p R26 



40 



45 



SO 



-CH=CH- 
-CH=CH- 
-CH=CH- 
•CH=CH- 
•CH=CH- 
CH=CH- 
-CH=CH- 
CH=CH- 
-CH=CH- 
CH=CH- 
-CH=CH- 
•CH=CH- 
•CH=CH- 
CH=CH- 
CH=CH- 
-CH=CH- 
CH=CH- 
-CH=CH- 
CH=CH- 
CH=CH- 
CH=CH- 
CH«CH- 



-CH=CH- 
-CH=CH- 
CH=CH- 
-CH=CH- 
CH=CH- 
CH=CH- 
CH=CH- 
CH=CH- 
CH=CH- 



R27 



* - 



= -CH(CH 3) COOC 2 H 5 



178.8 

>300 (dec.) 
268.2 
293.8 
203.1 
273.5 
275.0 
271.7 
I 249.8 
191.0 
| 270.9 
116.0 
139.9 
I 214.5 
192.5 
| 234.0 

128.6/0.5H 2 O| 
128.4 

201.9/0.5H 2 O| 
228.8 
! 209.9 

177.3/0.5H 2 0| 

(OOOHk 

192.8 
I 225.0 
' 208.1 
! 223.4 
| 209.6 

246.3 

281.0 

220.7 

237.4/0.5H 2 o| 
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Comp, 
No. 



Ex. |Rl-Xl=X2- 
No. 



to 



75 



20 



25 



30 



35 



40 



45 



50 



i94-c 
95-c 

196- c 

1 97- c 
I 98-c 
i 99-c 

100- c 

101- c 

102- c 

103- c 

104- c 

105- c 

106- c 

107- c 
, 108-c' 

109- c 

110- c 

111- c 

112- c 

113- c 

114- c 

115- c 

116- c 

117- c 

118- c 

119- c 

120- c 

121- c 

122- c 

123- c 

124- c 

125- c 

126- c 



22-c H 

22- c H- 
20* H- 
20-c H 
20-c H 
20-c H- 

23- c H- 
20-c H- 
20-c H- 
20-c H- 

23- c H 
20-C H 
20-c H 

24- c |H 
20-c 
20-c |H 
20-c H 
20-c H 
20-c IH 
20-c 
23-c 

23- c 

24- c 
20-c 
22-c 
20-c 
20-c 
20-c 
22-c 
20-c 
20-c 
20-c 
20* 



H- 
H- 
H- 
H 
H 
H 
H- 
H- 
H- 
H- 
H 
H 
H 



CH=CH- 
CH=CH- 
CH=CH- 
•CH=CH 
-CH=CH 
-CH=CH 
-CH=CH 
-CH=CH 
-CH=CH 
-CH=CH- 
-CH=CH- 
•CH=CH- 
-CH=CH- 
■CH=CH- 
CH=CH- 
-CH=CH 
-CH=CH- 
-CH=CH- 
-CH=CH. 
-CH=CH- 
-CH=CH 
-CH=CH-I 
-CH=CH- 
-CH=CH- 
•CH=CH- 
-CH=CH 
-CH=CH 
-CH=CH 
-CH=CH- 
-CH=CH 
-CH=CH- 
-CH=N- 
-CH=CH- 



H- 



1-C3H7- 1 6 
CeHs- 17 
C6H5- 
C.C3H5- 
1-C4H9- 
C.C3H5- 
1-C3H7- 
i-C 3 H 7 - 
1-C3H7- 
C2H5- 
1-C3H7- 
i-C4H9- 
i-C 3 H 7 - 
1-C3H7- 
1-C3H7- 
C2H5- 
C4H9- 
4-Q-C6H4- 
4-CI-C6H4- 
4-CH 3 0-C6H4- 

C6H5- 
C6H5- 
i-C 3 H 7 - 
i-C 3 H 7 - 

1- C4H9- 
4-CH3-C6H4- 
4-CH3-C6H4- 

C4H9- 

2- thicnyl 
2-thienyl 
4.CH3O-C6H4 
i-C 3 H 7 - 
C.C6H11- 



6 
6 
6 
7 
6 
6 
7 
6 
6 
7 
7 
6 
6 
7 
6 
6 
7 
6 
6 
7 
17 
6 
17 
17 
6 
17 
17 
6 
7 
7 
6 



R26 1 


R27 j 


n 


H- 1 
1 


H- 1 


0 


U- 1 


H- 1 
1 


0 


u 1 

1*** 1 




0 


TJ I 

ti- 


r*u«i 1 
] 


0 


ll 
|n- 


fU,. I 


0 


1 TJ 




0 


1 14- 


^3117- 


0 


I TJ 




0 


JH- 




0 


1 Tt 

IH- 


|Lrl3* 




H- 


C2H5- 


0 


H- 


CH3- 


0 


H- 


1-C3H7- 


1 0 


H- 


-COOC2H5 


p 



CH3- 

H- 

H- 

H- 

H- 

H- 

H- 

H- 

H- 

H- 

|H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 



CH 3 - 

CH3- 

CH3- 

CH 3 - 

CH3- 

CH3- 

C2H5- 

C2H5- 



0 
0 

i 0 

0 

0 
0 

1 0 
1 0 



-COOC2H5I 0 

U-C3H7- 

H- 



CH3- 

CH3- 

CH 3 - 

H- 

CH3- 

CH 3 - 

CH3- 

CH3- 



| basc/5 glt_ 

198.2 
187.6 
251.0 
275.1 
205.4 
203.0 
259.7 

197.4 

173.5 

211.9 

203.7 

189.0 

186.7 

229.7 

132.6/0.5H 2 O| 
197.4 
201.6 
228.7 
160.8 
199.7 
280.0 
211.2 
184.8 
187.4 
203.6 
150.4 
222.5 
143.1 
223.1 
254.5 
203.5 
204.8 
174.8 
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70 



75 



20 



25 



30 



35 



40 



50 



No. 



148- c 

149- c 

150- c 

151- c 

152- c 

153- c 

154- c 

155- c 

156- c 

157- c 

158- c 

159- c 



yp Ex, 
No. 


R 




Y 
I 


P 


D9£ 
K.ZO 


R27 


n 


■c 2Q-c 


H 

1 




" C.C3H5- 


6 


H- 


C6H5- 


0 




1 w 

1 


pu» pij 


• 2-thieny 


7 


H- 


CH 3 - 


0 


c 35-c 


IH 




' I-C3H7- 


0 


TT 

H- 


H00C- 


0 


c 22-c 


H 




r> P*U*> 
■ C.C3H5- 


7 


TT 

H- 


H- 


0 




1 


. .ptj.,po 


' C3H7- 


7 


H- 


H- 


0 


c 20-c 


lT4. 


V^xi— CM- 


PU. 


6 


H- 


CeH 5 - 


0 


c 22-c 


u 
1 n 




C.C3H5- 


6 


H- 


H- 


0 




1 t-T 


pu— pu 


C.C5H9- 


6 


H- 


C6H5- 


0 


c 20-c 


1 


Pl-t— Pti 


c.CgHii- 


6 


H- 


C6H5- 


0 


c 99-r 

C zz-c 


1 n- 


-Ln=Ln- 


nit 
CH3- 


7 


H- 


H- 


0 


« 9fL/» 


1 u 


-CH=CH- 


C2H5- 


6 


H- 


C6H5- 


0 


" 99_/* 
v zz~c 


1 u 
ri- 


-CH=CH- 


C3H7- 


6 


H- 


H- 


0 


zz-c 


14 

n- 




c.CfiHn- 


7 


H- 


H- 


0 


» ZJ5-C 


T-I 


-Cxi scri- 


I-C3H7. 


7 


H- 


C 3 H 7 - 


0 




in- 


pt!— pu 


I-C4H9- 


6 


H- 


C6H5- 


0 


* 99-r 


n- 


pu— pu 


C2H5- 


7 


H- 


H- 


0 


' zz-c 


ii- 


PXJ /"*TT 


C.C5H9- 


7 


H- 


H- j 


0 


• 99-r 
» zz-c 


rl- 


-UH=Cn- 


^ TV 

C4H9- 


7 


H- 


H- 


0 


zu-c 


ri- 


-CH=CH- 


C4H9- 


7 


H- 


C6H5- 


0 


ZLhC 




-Cn=CH- 


C.C5H9- 


6 


H- 


CH 3 - 


0 


Zvrv 


TJ 

n- 




C3H7- 


6 


H- 


C6H5. 


0 


99-r 


H- 

n- 




I-C3H7- 


6 


H- 


H- 


0 


zu-c j 


u 
n- 


pu— m 


• /^_TT_ 
I-C3H7. 


6 


H- 


CH3- 


0 


zu-c 1 


n- 


PU_ pur 


C2H5- 


7 


H- 


C6H5- 


0 ; 


9fw* 1 

ZCrC 1 


n- 




1-C3H7- 


6 


H- 


H- 


1 


95-r 1 


w 
n- 


PW— PU 




6 


H- 


C6H5-CO- 


1 : 


9^-n 1 
Z*>-C j 


u 
n- 


PU— PU 


TJ 

H- 


6 


H- 


C6H5CO- 


1 : 


25-c j 


H- 


-CH=CH- 


i-C 3 H 7 - 


6 


H- 


C6H5-CX)- 


1 : 


28-c 


H- 


-CH=CH- 




0 


u 

n- 




1 1 


28-c 


H- 


-CH=CH- 


i-C 3 H 7 - 


6 


H- 


4F-C6H4- 


i 


30-c 


H- 


-CH=CH- 


i-C3H 7 - 


6 


H- 


4F-C6H4- 


0 2 


28-c 


H- 


-CH=N- 


i-C 3 H 7 - 


6 


H- 


C6H5- 


1 


30-c 1 


H- 


•CH=N- 


i-C 3 H 7 - 


6 


H- 


C6H5- 


0 2 



mp.(°C)/ 
base /salt 



>300 
229.6 
237.5 
234.6 
168.5 
>300 
224.2 
127.9 
193.4 
252.4 
>300 
161.9 
278.9 
176.0 
245.0 
201.3 
>300 
170.0 
198.4 
221.1 



249.4 
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82 
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|Comp. 



Ex. 
No. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



160- c 

161- c 

162- c 
|l63-c 

164-c 
)l65-c 
166-c 
|l67-c 
|l68-c 
|l69-c 
[170-c 
171-c 
[172-c 
|l73-c 
174-c 
1175-c 

176- c 

177- c 

178- c 
Il79-c 

180- c 

181- c 

182- c 

183- c 

184- c 
(185-c 
il86-c 
[187-c 
[188-c 
|l89-c 

190- c 

191- c 

192- c 



30-c 
28-c 
30-c 
30* 
28-c 
30-c 
28-c 
30-c 
30-c 
30-c 
28-c 
26-c 

30- c 
20-c 

20- c 
26-c 

31- c 

21- c 
21-c 
23-c 
23-c 
21-c 
26-c 
31-c 
26-c 
31-c 
26-c 
31-c 
28-c 
26-c 
31-c 
23-c 
23-c 



H 
H 
H- 
H 
H- 
H 
H 
H 



H- 
H 
H 

H- 
H- 
H- 
H- 
H- 
H- 
H- 
H 
H 
H 
H 
H 
H 
H 
H 
H- 
H 
H 
H 



CH=CH 
CH=CH 
CH=CH- 
CH=CH- 
CH=CH- 
CH=CH- 
CH=CH 
•CH=CH- 
-CH=CH 
-CH=CH 
-CH=CH- 
-CH=CH 
-CH=CH- 
CH=CH 
CH-CH- 
-CH=CH- 
-CH=CH 
-CH=CH- 
-CH=CH 
CH=CH-| 
CH-CH- 
-CH=CH- 
-CH=CH 
-CH=CH 
-CH=CH 
-CH=CH- 
-CH=CH- 
CH=CH- 
-CH=CH- 
-CH=CH- 
-CH=CH 
-CH=CH 
CH=CH 



H 



i-C 3 H7. 
C4H9- 
C4H9- 
i-C 3 H7- 
i-C 3 H 7 - 
i-C 3 H 7 - 
1-C3H7- 
1-C3H7- 
H- 

CH 3 - 

4CI-C6H4- 
H- 

4CI-C6H4- 
4-iC 3 H7-C6H4- 
4-iC 3 H 7 -C6H4 
3Q-C6H4- 
3C1-C6H4- 
3CI-C6H4- 
3Q-C6H4- 
3Q-C6H4- 
3CI-C6H4- 
3Q-C6H4- 
C.C6H11- 

cCfeHu- 
4-CI-C6H4- 
4-CI-C6H4- 
c.C 5 H 9 - 
C.C5H9- 
3-CI-C6H4- 

CH 3 - 
CH 3 - 

4CI-C6H4- 
4CI-C6H4- 



6 

6 

6 

6 

6 

6 

6 

6 

16 

|6 

.6 

7 



H- 

H- 

H- 

H- 

H- 

H- 

H 

H 

H- 

H- 

H- 

H- 

H- 

H- 



6 



H 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 

H- 
H- 
H 
H 



4CI-C6H4- 

C6H5- 

CeHs- 

QiHs-CO- 

3CI-C6H4- 

3C1-C6H4- 

3F-C6H4 

3F-C6H4 

C6H5-CO- 

C6H5-CO- 

C6H5- 
H- 

C6H5- 
CH 3 - 
CH 3 - 
H- 
H- 

i-COV 
I-C4H9- 
C 3 Ht- 
C 3 H 7 - 
i-C 3 H 7 - 
H- 
H- 
H- 
H- 

H- 
H- 

C0H5- 
H- 
H- 

C3H7- 
C3H7- 



n mp.(°Q/ 
base /salt 

1 236.6 
1 240.5 
0 192.4 

0 161.5/0.5H 2 0| 

1 177.4 

0 179.7/H20 

1 212.9 
0 1255.6 

1 268.9 
192.8 
186.2 

166.3/0.5H 2 O| 
237.6 
I 210.4 

i 253.0 
j 215.2 
I 209.7 
187.5 
1204.1 
188.8 

1 275.7 
149.2 

229.5 
i 236.1 

I 263.8 
216.5 
222.0 



56 
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Cotnp 
No. 



193- c 

194- c 

195- c 

196- c 

197- c 

198- c 

199- c 

200- c 

201- c 

202- c 

203- c 

204- c 

205- c 

206- c 

207- c 

208- c 

209- c 

210- c 

211- c 

212- c 

213- c 

214- c 

215- c 

216- c 

217- c 

218- c 

219- c 

220- c 

221- c 

222- c 

223- c 

224- c 

225- c 



Ex. 
No. 



21-c 
21k; 

21-c 

30- c 
26s: 

31- c 

25- c 

26- c 
31-c 
26-c 
31-c 

26- c 
31-c 
34-c 
28-c 
30-c 
28-c 
30-c 

27- c 
30-c 
27-c 
30-c 

27- c 
30-c 

28- c 
30-c 
27-c 
30-c 
27-c 
30-c 
27-c 
30-c 
27-c 



H- 
H- 

H- 
H- 

H- 
H- 
H- 

H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
CH 3 
CH 3 
H- 



•X1=X2- Y p R26 I R 27 



-CH=CH 
■CH=CH 
•CH=CH 
CH«=CH 
CH=CH 
CH=CH 
-CH=CH 

-CH=CH 
CH=CH 
CH=CH 
CH=CH 
-CH=CH 
CH=CH 
CH=CH 
-CH=N- 
CH=N- 
CH=CH 
CH=CH 
CH=CH 
CH=CH 
CH=CH 
CH=CH 
CH=N- 
CH=N- 
CH=CH 
-CH=CH 
-CH=N- 
-CH=N- 
-CH=N- 
-CH=N- 
-CH=CH- 
■CH=CH 
•CH=CH 



4C1-C6H4- 1 6 |H- I -CH 2 -CH(CH 3 W 0 
4C1-C 6 H4- 7 H- -CH 2 -CH(CH 3 )1 0 

4C1-C6H4- 6 H- i-C 3 H 7 - 1 0 

3C1-C6H4- 6 H- CoH 5 - L 

C2H5- 6 H- H- 1 

C 2 H 5 - J 6 Jh- J H- 0 

Ctfly J 6 JH- C6H 5 -CO- 1 

4F-C6H4- 6 H- H- 1 

4F-C6H4- 6 H- H- 0 

2F-C6H4- I 6 |H- J H- I 1 

2F-C6H4- 6 H- H- 0 

3F-C6H4- 6 H- H- 1 

3F-C6H4- J 6 JH* J H- 0 

1C3H7- j6 NH2- CH3- 0 

QH5- 6 H- C& 5 - 1 

C6H5- 6 H- CoH 5 - 0 

-C3H7- 1 6 H- 20^-0^4- 1 

C3H7- 1 6 H- 2CH 3 -C6H 4 . 0 

C3H7- 16 H- 3-OCH 3 -C6H4- 1 

-C3H7- J 6 JH- 3-OCH 3 -C6H4- 0 

•C3H7- 6 H- 2F-C 6 H4- 1 

C3H7- 6 H- 2F-C 6 H4- 0 

C3H7- 6 H- 4F-C 6 H4- 1 

C3H7- 6 H- 4F-C 6 H4- 0 

C3H7. 6 H- 4-CH 3 -C 6 H 4 - 1 

-C3H7- 6 H- 4-CH 3 -C6H4- 0 

•C3H7- 6 H- 3F-C 6 H 4 - l 

C3H7- 6 H- 3F-C6H4- 0 

C3H7- 6 H- 4CI-C6H4- 1 

C3H7- 6 H- 4C1-C6H4- 0 

C3H7- 6 H- C6H 5 . 1 

C3H7- 6 H- C6H 5 - 0 

C3H7- I 6 |H- 1 4-Br-C6H4- I 1 



rap.°C 
base/sal t 

200.3 
203.9 

200.9 
245.5 

200.6 

186.5/0.5H 2 O| 
259.5 
220.3 
135.4/0.5H 2 Oj 



259.3 

154.2/0.5H 2 O{ 

225.0 

230.1 

268.0 
221.9 
202.3 
274.6 
252.5 



84 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



IComplEx. iR 
I No. I No._ 



227- cl 27-c H- 

228- cl 30-c H- 

229- cl 27-c lH- 

230- cl 30-c |H 

231- cl 27-c |H 

232- cl 30-c |H 

233- cl 27-c 

234- cl 30-c |H 

235- cl 27-c |H 

236- cl 32-c |H 

237- cl 27-c 

238- cl 32-c |H 

239- cl 27-c H 

240- c| 32-c |H 

241- cl 27-c 

242- cl 32-c |H 

243- cl 27-c JH 

244- cl 32-c |H 

245- cl 27-c 

246- cl 32-c |H 

247- c| 27-c H 

248- cl 32-c H 

249- cl 27-c H 

250- cl 32-c |H 

251- cl 27-c 

252- cl 32-c 

253- cl 27-c lH 

254- cl 32-c H- 

255- cl 27-c H 

256- cl 32-c H 

257- cl 27-c JH 

258- cl 32-c Ih 
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R26 



R27 



|mp.°C 
I base/salt 




0 
1 
0 
1 

10 
ll 
0 
1 



4-Br-C6H4- 
3.4-F2-C6H3- 
3,4-F2-C6H 3 - 
3CH 3 -C 6 H4- 
3CH3-C6H4- 
4-OCH3-C6H4- 
4-OCH3-C6H4- 

C 6 H5- 
C6H5- 

3,4(OCH 3 )2-C6H3 
3,4(OCH3)2-C6H3 
2,4C1 2 -C6H3- 
2.4C12-C6H3- 
2-naphthalcnyl- 

2- naphthalcnyl- 
3,4,5(OCH3)3-C6H2^ 
3,4,5(OCH3)3-C6H2-|0 

3- thienyl- 
3-ihienyl- 
2-thienyl- 
2-thicnyl- 
2-OCH3-C6H4- 
2-CXB3-C6H4- 

1- naphthalenyl- 
naphthalcnyl- 

4-OC2H5-C6H4- 
4-OC2H5-C6H4- 

2- CI-C6H4- 

2- CI-C6H4- 

3- OH-C6H4- 
3-OH-C6H4- 
3-Br-C6H4- 

3-Br-C6H4- 



226.0 
218.0 
230.4 
157.8/H20 

262.5 
242.6 
178.0 

274.9 
266.6 
269.9 
276.0 
169.8 

183.5 
129.5 
172.5 
252.6 

157.8/5H20I 



1 
0 
1 
0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

10 



55 
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10 



15 



20 



25 



30 



35 



40 



45 



50 




R27 

3-pyridinyl- 
C3H7- 
3-thienyl- 
3-thienyl- 

C3H7. 
c 2 h 5 - 

2-thienyl- 

2- thienyl- 
2a-6F-C6H 3 . 

I 2CI-6F.C6H3- 
| 3Br-4QH-CfcH 3 . 
3Br-40H-C6% 

3- pyridinyl- 
!C6H 5 - 

CgHs- 

C 6 H 5 - 
C6H5- 
| 4F-C 6 H4- 
| 4F-C6H4- 
3F-C6H4- 
3F-C6H4- 
C 2 H 5 - 

I 3Q-40H-C6H3- 
i 3C1-40H-C6H3- 

I 3-pyridinyl- 
|C 6 H5- 
C 6 H 5 - 

2-CH3-C6H4- 
| 2-CH3-C6H4. 
| 3C1-C6H4- 
' 3C1-C6H4- 
I2CH3-C6H4- 
2CH3-C6H 4 - 



In 


mp. °C 

1 Kae*»/oo1* 

1 pase/saii 


0 


298.7 


0 


188.5 


1 


• 


0 I 


273.1 


0 


187.3 


0 


194.8 


1 





0 

1 



[0 

[1 

0 
0 

1 

0 



0 

1 

0 

1 

0 

1 



>300(dec.) 
165.4 

1241.4 
294.2 

272.0 

I 220.1 

[ 250.0 

132.9 
I163.9/0.5H2O 

237.0 
236.3 

210.2 
1 230.8 
176.7 
168.3 



55 



86 



EP 0 371 564 A2 



Ex. [R |-X1=X2- I Y 
No. 



TO 



t5 



20 



26 



30 



35 



292- c 

293- c 

294- c 
1295-c 

296-c 

1297- c 

1298- c 
299-c 
1300-c 
[301-c 

302- c 

303- c 

304- c 
1305-c 

306- c 

307- c 

308- c 

309- c 

310- c 

311- c 

312- c 

313- c 

314- c 



27-c|H- 
32-c I H 
27-c I H- 
32-c I H- 
27-c H- 
32-c H- 
27-c I H- 
32-c H- 
27-c I H- 
32-c H- 
27-c I H- 
32-c J H- 
27-c H- 
32-c I H- 
27-c H- 
32-cIh- 
27-c I H- 
32-c|H- 
H- 
H- 
H- 



-CH=N- 
-CH=N- 
-CH=N- 
-CH=N- 
-N=CH- 
-N=CH- 
-CH=N 
-CH=N 
CH=N- 
-CH=N- 
•CH=N- 
-CH=N- 
-CH=N- 
-CH=N- 
CH=N- 
CH=N- 
■CH=CH- 
-CH=CH- 
-N=CH 
-CH=CH- 
CH=CH- 
-CH=CH 
-CH=CH- 



H- 
H- 



6 

6 

6 

16 
6 
6 
6 
6 



C2H5- 
C2H5- 
1-C3H7- 
i-C 3 H 7 - 
i-C 3 H 7 - 
1-C3H7- 
i-C3H 7 - 
i-C 3 H 7 - 
C 4 H 9 - 
C4H9- 
C4H9- 
C4H9- 
C3H7- 
C3H7- 
C3H7- 
C3H7- 
C2H5- 
C2H5- 
i-C 3 H7- 
lH-imidazolyl 

1-C3H7- 
3CI-C6H4 
i-C 3 H 7 - 



R26 

H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 
H- 

C 6 H 5 - 
H- 
H- 



R27 

2CH3-C6H4- 
2CH3-C6H4- 
3Q-C6H4- 
3Cl-CoH4- 
3F-C6H4- 
3F-C6H4- 
2F-C6H4- 
2F-C6H4- 
C6H5- 
C0H5- 

2-CH3-C6H4- 
2-CH3-C6H4- 
3F-C6H4- 
3F-C6H4- 
C6H5- 
C6H5- 

2-CH3-C6H4- 
2-CH3-C6H4- 
CH3- 
CH3- 
CH2-| CH3- 
UC3H7- 
C 2 H5' 



mp.°< 
base/salt 1 



187.0 



183.6 



213.2 



125.8 



1 
0 
1 
0 

1 
1 
1 

0 

1 

0 



183.3 



176.4 



210.5 



206.3 



202.2 
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70 



Comp. 
No. 


Ex. 
No. 


R 


Xl=X2 


Y 


P 


R28 


R29 


mp.(°C)/ 
base/salt 


315-c 
, 316-c 
317-c 


29-c 


H- 
H- 
H- 


CH=CH 
CH=CH 
CH=CH 


H- 

C 6 H 5 - 
i-C 3 H 7 - 


6 
6 
6 


H- 

CH 3 - 
CH 3 - 


H- 

CH 3 - 
CH 3 - 


>300 



gg) Pharmacological Examples 



20 



Example 39-c 



P5 



30 



35 



MgtgboHsm of exoggnous all-trans-retinoic acid 



40 



jntrajugularly with 0.50 ml saline soSon SainlTun J 6 ',?, anesthefe ^ *» ether and injected 
injection, rats were killed by decap Jo ^ ^ ^ ** 
centrifuged (1000 g, 15 min) and p£sm w « * vefed * detS ? hepar i"- ' B,ood «mples were 
ret,no.c acid. The samples were analyzed by means of HPlt Z?^^ ° f P ' aSmatic 
was achieved by peak area integration and ertemal ln££ U ™ etBction at ™ nm. Qualification 
concentrations of the retinoic acid in iJ3«S^22^ T *" C ° nditi ° nS USed ' P ,as ™ 
compound nos. 5-c. 9-c. 11-c, 12-c, 13-c! 15-cTc iSTS r£ n °l deteCtab,e < <0 - 5 "9"»'>. whereas 
103-c. 123-c. 132-c. 133-c. 134-c, 141-c, 146-c 147-c 148 ' ^2 ' 70 " C ' 94 " C - ^ 

C 198-c. 201-c, 2 10 -c, 262-c, 263-c, 264-c 295-c andPO 1°' ^ ^ 157 ^ ^ 18 ^. 183-C 187- 
j r the plasma to a least 10 ng/m. after d ^g S 40 rn^Te ° f acid 

the recovery of all trans-retinoic acid from the otesl tn a ^, 9 ' ™* follow,n 9 compounds even enhanced 
compound nos. 12-c, 70-c. 77-c, 86-c. 138 c and 146-c n9/m ' d ° S,ng witn 40 «B*g : 

Example 40-c 



45 



50 



55 



- MetaboHsm . 2! endogenous all-trans-retinoic acid 



blood was collected on LpZ^toofZ^Z ^T^' *? * Were ki,,ed * Ration and 
recovered to determine the quantity ofpSSc ^L?^ ^ T°. 9 ' 15 min) and P ,as ™ «as 
means of HPLC with UV-detectJon at 350 Z LxZ^Z ™ ^ The Samp,es were ana '^ by 
external standardization. Under the condL Tused Sasma Z-f * »* inte 9' a «™ a " d 
pretreated animals were not detectable f<oTnn/m» h concen,rat,ons of *e retinoic acid in vehicle- 
170-c 183-c. 187-c. 190-c, wTw-C ^^^SSS^Z'' ^ ^ 
C 262-c, 263-c, 264-c. 266-c, 271-c, 273-c. 275-c 277-c 27 r £*n oof °' 232 "°' 246 " C ' 259 -°- 26 <>- 
295-c, 299-c, 301-c, 307-c and 309-c enhanced^ S^-T* ^ ^ 291 " c - 
least 1 ng/ml. ennancea the recovery of all-trans-retinoic acid from the plasma to a 



D) Composition Examples 



88 
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,0, pernio adml»iat<a-tl.n to -elates to a compound ol formula (0. a H- 



5 



Examp^£;ORAL DROPS 



to 



15 



Example *I w L - /,tv ' - . 

on, A.I. was disced in 0, , - ^flK^ 
at 60-80 9 ' C. After cooling to ™ °J^™^?^LlL* in 2.5 . of purified water and 
stirred well. Then there was added a solution of 1750 g | or , , q . s . t0 a volume of 50 I. 

Se stirring there were added 2.5 . of cocoa ^^jfitfL ^resulting soiution was filled into 
providing an oral drop solution compnsmg 0.01 g of tne a p 



suitable containers. 

42 iQRAL SOLUTION 



txampie -»t . w..™- . . , 

i A-hvdroxvbenzoate were dissolved in 4 i oi 

9 g of methyl 4-hydroxybenzoate and 1 pari t of propyl y y roxybot anedloic acid and 

20 boiling purified water. In 3 . of this solution <™ fining part of the former solution 

hereafter 20 g of the A... ^^^^SSf^I dded thereto. 40 g of sodium sacjhann 

26 sir m»*ots^ a - — — - fi,,ed in su,teb,e 



Example 43: CAPSULES 

,„ ~~ „ . h c R n lactose 0 8 g colloidal silicon dioxide, and 

30 20 g oi the A.... 6 g sodium laury. «*^^" T i'S*g "Mure was subsequently filled 

Example 44 : FILM-COATED TABLETS 



36 



40 



Preparation of tablet core 

— I of^O g of the A.L. 5 70 g lactose and - J- J^^^ ^ 
with action oi 5 g sodium dodecy. sulfate and 1 0 g p ^" JJ^^ tnere was added 100 g 
Tof water The wet powder mixture was sieved, dned anc i sieveo _ g who|e wa$ 

S^SSJ-^ 'V^KSJ-T clU» 0.0. . - *. — 

mixed well and compressed into tablets, giving 
ingredient. 

„ , ,M ft »h OC el 60 HG •) in 75 ml of denatured ethanol there was 

To a solution of 10 g methyl ce l ulose (M thoce .60 HQ ) m dich , oromethane . Then there were 

added a solution of 5 g of ethyl cellulose (E hocel polye thylene glycol was molten and 

added 75 ml of dichloromethane and added to the former and then there were 

dissolved in 75 ml of dichloromethane. The l^eyoluUon ^ ^ ^ q{ concen^ated color 

thus obtained mixture in a coating apparatus. 
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Example 45 : INJECTABLE SOLUTION 



e propylene glycol and 4 g of the A I The solution w»c r , 7 ^ ^ Stirrin 9 4 9 ,actic 0-05 g 
water for inaction q.s. ad' 1 , ^^tSZ * ™? - lamented wit? 

filtration (U.S.P. XVII p. 811, and filled in sterite cZainel ' ^ ^ 1,16 S °' Uti ° n Was steri,i2ed b V 

70 Example 46 : SUPPOSITORIES 

tatter „*„ was mta, „ e „ 1 L CtTuSS S 5 m *" ^ ™° 



Example 47: 2% cream 



m,xture is added to a separately preoared JZ^niTrT ! XtUre has com P'etely molten. This 
polysome 60 having a LperXeT'oTr? 2S!^^»T? **" *« 15 ™° 
emulsion is allowed to cool to below 25*C while JZZS a . h ° m ° 9en,2er ,or "Quids. The resulting 
25 pdlysorbate 80 and purified water and Ta solution ♦ o , Y m ' X,n9 - A solution of 2 0 mg A.I., 1 mo 
added to the emulsion JXSL I X^c^^iXlT " ^ ^ " 
suitable tubes. y a e cream - 1 9 of the Al is homogenized and filled into 

so Example 48 : 2% topirai ge | 

s ms*^^ * «** 20 -9 - a.,. 

This solution is added to a disoers ion nf ?n Z he " SOdlum W^de is added until pH 60 
• While mixing slowly the mlt^ 9*00. while JtJ£ 

mg ethyl alcohol 95% (v/v) is added The rest of , ' t0 about 35 C hereupon the 50 

mixed to homogenous. f the pu " f ' ed water 1* ad 1 9 is added and the mixture is 



55 



' Example fj ; g% topical cream 

'3 added 20 mg of A,, while 
While stirring, 50 mg glycerol and 35 ^X^^^J^^^ * «*> UnW <> H 
resulting mixture is added to a mixture of 100 mg m neral S 20 mn 1, ? ? * ^ t0 70 C " The 
mg glycerol monostearate and 15 mg sorbate 60 hlZ 1 1 m9 , Stear * ] a,c . oho '. 20 mg cetyl alcohol. 20 
cooling down to below 25* C, the ™ C J* ^ s.ow,y. After 

homogenous. p er q - 5, aa 1 9 is added and the mixture is mixed to 

Examples 50 : 2% liposome formulation 

-d 10 g ethy, alcoho, is 

0-02 g propyl paraben, 0.15 g disodium edette an 0 3 ^^J 0 3 S0 ' uti0n of °- 2 9 m ^y' Paraben. 
Homogenizing. 0,5 g Hydroxyp?opy,methy,c 2 2 i uJfiedl ter'ad 10 "fc '"J?™ ^ 
conunued until swelling is complete. ad 100 g is added and the mixing is 
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Example 51 : 2% liposome formulation 

" " ~ ,j . u i- » an A 1 r, rhniesterol in 7.5 g ethyl alcohol is stirred and heated at 

A mixture of 10 g phosphatidyl chohne and 1 " 7 *J * ater „ mixing while heating at 

40-C until complete solution. 2 9 A • -cro,ne , -J^^ while "homogenizing during 10 
40* C. The alcoholic solution .s added slowly to me aque js 
minutes. 1.5 g Hydroxypropy.methy.c^ « JJ«- ^ n and dLd with the res. 

complete. The resulting solution is adjusted to pH 5.0 witn soo.un y 
ot the purified water ad 100 g. 



to 



Claims 

1) A chemical compound having the formula 



J5 



20 



R 

N-l-X 1 
i 

CH 



0) 



2S . X i = X 2 - is a bivalent radical having the formula 
-CH = CH- (x). 
-CH = N- (y).or 
-N = CH- (z); 

Z is a radical of formula 

R 10 

R l R 4 xt R U 



35 



ox -otc.-cX--o^ 



R 6 

40 (a-1) 



R 9 

, R 9 O 

R 3 R 

(a-*) 



TT*« R» each independently are hydrogen. C-ealkyi or 

ff ft! 'and R* each independently are hydrogen Chalky, or Ar 2 , 

R3>'andR" each independently are hydrogen o. -Ct amin0> or mono or dl- 

r7 and R 9 each independently are hydrogen. C,- 6 alkyi. n s y 



(Ci-salkyljamino; or 
Z is a radical of formula 



so 
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(b-2) (b-3) 
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R 



18 



JS 



R 19 

(b-4) 




■frY -rrV „ ^v 8 



0 

(b-6) 



20 



wherein 



R' 3 . R" and R* each independently are hydrogen, halo, C, -salkyl, trifluoromethyl, C,- 6 alkyloxv Ar* Ar*- 
C, -salkyl. amino, or mono- or di(C, - 6 alkyl)amino; eaixyioxy, at , Ar 

all' n!I a "5 E 6aCh inde P endent| y ^ hydrogen. C, -salkyl, Ar* or Ar*-Ci -salkyl; 
28 m 9 u 3 SaCh inde P enden «y «e hydrogen. C, - 6 alkyl or Ar'-C, - s alkyl; 
R is hydrogen or Ci -salkyl; 

R 23 is hydrogen. C,- 6 alkyl. Ar*-C, -salkyl, amino or mono(C,-salkyl)amino; 
X 3 is O or S; or 



Z is a radical of formula 



30 



24 ** * M R 30 R33 

* _ ~^XX R * .~CC n X r -"CCnX . "CcX. -"CO 

(c-i) (k * 29 r 32 i* 

(c-2) (c * 3 > (c-4) (c . 5) 



40 



wherein 



50 



55 



5 £ sgs SSSrStf 1 " 6a,ky,oxy ' amin0, mono - or di(Ci - 6a,ky,)amino ' Ar ° or 

E and S-° ! a a , C h h - n H ePen f nt ,' y ^ hydr ° 9en ' C '- 6alkyl " ^-^Xy'. a-nino or monofCwalkylJamino; 
^ k ? e f h '" d ^ endent, y are hydrogen. C, -salkyl. Ari. C-salkylcarbonyl. Ar^-ca bonyl. C,- 6 Tkylox- 
ycarbonyl, carboxyl. C, -salkyloxycarbon y ICi-*aIkyl, aminocarbonyl or cyano- * 
R . R . R 32 . R 33 and R 3 * each independently are hydrogen. C, -salkyl or Ar 2 -C, -salkyl- 
n is 0 or 1; and 

Ar' is phenyl, substituted phenyl, naphthalenyl. pyridinyl. imidazolyl, triazolyl. thienyl. furanyl or thiazolyl 
12 or » iSff °7 ubsti ' uted P^ 1 '- said phenyl in Ar' or Ar* being phenyl substi uled wSn 

£UbSt,tUentS . each '^^pendently selected from halo, hydroxy, trifluoromethyl. Cl -salkyl Cr 
-salkyloxy. cyano. ammo, mono- and di^-salkyljamino. nitro. carboxyl. formyl and C-salkyloxycarbonyl 
2) A compound according to claim 1 wherein R is hydrogen or C,-,alkyl; Y is hydrogen, C, -salkyl 
C3-7 cycloalkyl. phenyl, substituted phenyl, pyridinyl. imidazolyl or thienyl; and 2 is a radical of tanSTS 
1). (a-2), (a-3) or a-4) wherein R\ R 2 , R3 r*. rs, rs, r8 , R ,p, R „ and R12 each 
hydrogen or Cwalkyl. and and R' each independently are hydrogen. Cwalkyl. 0, JSKJohS 
or Z .s a radical of formula (b-1). (b-2). (b: 3). (b-4). (b-5). or (b-6) wherein R* j S hydrogen^! aikyT 
tnfluoromethy. or pheny.. R« is hydrogen. Cwalkyl, phenyl or pheny.0, -alkyl, R« ff "ydrigen or 
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25 



...... -,h r^on»i r« R 17 Ri8 Ris and R 20 each independently are hydrogen or 

Ci-alkyl subst.tuted with phenyl. R . R . R . R ana ^ Qr ^ 

C-alkyl. R 21 ^ Mrogen. C.-alkyl or P^J"»JJv" L)(c-2). (c-3). (c-4) or (c-5) wherein 
{Cl -alky.am.no). and R» is hydrogen: or Z is a radical J^^.g^ p Ly , substituted 
A» is hydrogen. C^alkyl. halo. C-.alky oxy amino J^iw pliSS is hydrogen. Chalky,, 
phenyl or imidazolyl, ^ ^ c ^kyi' sub^Med ^rth p^e^ or substituted phenyl; R 27 is hydrogen, 
amino. C, -♦alkylamino or C,-*aikyl substitute^ wren pne y Cwalkyloxycarbonyl. car- 

C.-alkyi. CwalkyloxycarbonylCwalky . pheny subsWu * P^^^ R 28 
boxy., phenylcarbonyl. substituted phenylcarbony., napht ateny ^^^^ ^ or chalky, 
and R 29 each independently are hydrogen or C, ^alkyl R j ' J, substituted pnenyl , 

substituted with phenyl or substituted phenyl; H« ■^JWJ hydr0 gen or C, -lalkyl and R 2 3 and R3* 
C3-7Cycloalkyl, naphthalenyl, thienyl, pyridlnyl or imidazolyl, R is hydrogen y 

assort » c« m , ^ 

and trifluoromethyl. 

Z ls r,S^S~ S*S R> m nydro S en. RM. M. o, C.alny, and Y is 

C,-.alkyl.C,-.alkyloxya«lriilu < »o ( T e %t« c ,k , and Y is 

Z is a radical havin 8 the formula (a-4) wherein R and R are nyoi B 

ztTXi 0. lormuia «*> wnarain R« Is hydrogen. R« is hydrogen =. C,-..lkyl ** * * 

'I KSd2l«S» W * or amine. R» is hydroeen and Y Is hydrooen. phenyl 

3S SI- (C, wherein R^hydron^ 0, ^^*5jS^J&tK 

• zzzz: « sss m -"sass , — - 

Ci-4alkyl. , ... =nH y is hvdroaen. Ci-*alkyl, cyclopropyl, cyclopentyl, 

, a dioal of formula (a) or « Y is isopropyl. phenyl or WW 1 "™ ^ o| ,„„,„„ (x) „ (>): y 
methyl; or wt.er.ln Z ie e rad,cal ot lormuta £2). R „ „ „. o^ereln Z is a radios! of 

. ITS. W ro^r is" /J3 SI J. « « V ,s phen* hafophary, 

fomruh. (x) o, ft* R is ^^,0 5V S-S . M » » " " h Y*°sW * 

or wherein Z is e redrcal of fonm. la (t-6). * ™ * or „ a| „„„„. or ^„ x is a 

^sS^£C?3. 1 wnerein Z is a radio- 0, formula ,0-,,; *.HM. . radlenl « 
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70 



75 



Z^Z^T^T T ** ^ b ° th hydr ° 9en and Y is ^ « or wherein 

ssn ;^ n H yi ; pyridi t imida2oiy '- phenyi ° r -biz 1 1 w2 "ut sissies: 

l^lkyTand n r ' M " (y,: Y ' S Pheny ' °' ha '° Pheny,: «" iS h * dra ^ R27 * ^ « 

thPr a 8 L A t Ph 1[ ma « eUtiCa ' composition comprising a suitable pharmaceutical carrier and as active inoredient a 
therapeut,ca I ly effective amount of a chemical compound as claimed in any of claims 1 to 7 

a) A method of preparing a pharmaceutical composition as claimed in claim 8 characteri^ri in » 

10) A compound as claimed in any one of claims 1 to 7 for use as a medicine 

■a m i , P . r0CeSS f ° r preparin0 a chemical compound as claimed in any of claims 1 to 7 characterized bv 
a) N-alkylat,ng an azole of formula (II) or an alkali metal salt thereof gnaractenzed by 



20 



R 

N-l-X 1 

l> 

H 



(ID 



25 ZZt?o*«*Z* 38 ""^ f ° rmU,a ( ° WitH 3 qUin ° ,ine ' qUin0,in0ne ' « 0*0-*. 

W- CH-Z (III) 

irK Sir ,0,mu,a " w ,epresen,s a M * 



30 



35 



R 
N 



40 W- CH-2 (III) 

a*ilr,i? *** ' 0,m "' a " an " W represe " B a *•*• ««"* *• — *9 



45 



SO 



R 
N 

Y-CH-Z 



a-x>; 



c) endo-N-alkylating an azole of formula 
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IP 
N 



R 

/-N-NH2 



N 



<n-y) 



wherein R is as defined under formula (!) with a quinoline. quinolinone. quinazoiine or quinoxaline derivative 

of formula 

W- cH-Z (III) 

10 whertin Y and Z are as defined under formula (I) and W represents a reactive ieaving group, subsequently 
deaminating the thus obtained triazolam salt, 



*5 



20 



r+T* 

v 

L Y-CH-Z — ' 



W" 



thus preparing a compound of formula 



25 



30 



R 

c — /-N 

V 

Y-CH-Z 



(i-y) ; 



d) reacting a compound of formula 



35 



OH 
I 

CH 



(V) 



40 



with a reagent ol formula 



N= 



45 



R N-X-N r |'R 

X 1= X 2 x 2 =x l 



(VI) 



50 



in a suitable solvent; 

e) reductively alkylating of a ketone or aldehyde of formula 



O 
n 



c (vn) 

Y X Z 



56 



with an azole of formula 
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R 

N-/-X 1 

N 
H 



<H> 



S^IS,^ h f a,in9 J h6 rea9entS f ° rmiC aCI ' d ° r formamides the presence of an acid catalyst; 
f) cychzing an intermediate of formula 



70 



75 



R 

N-l-X 1 

II I II o o 

1 X 2 II II 

N ' ^>NR'-C-CHR 2 -C-R 3 

v>~0 



(TX) 



20 



in the presence of an acid, thus obtaining" a compound of formula 



25 



30 




a-a-1) ; 



g) cyclizing an intermediate of formula 



35 



40 



R 

N-l-X 1 
II ' 'J. 



NR 1 -C-CR 2 -rCR 3 -C6H 5 



s 



(X) 



in the presence of a suitable Lewis acid, thus obtaining a compound of formula (l-a-1); 
*s h) cyclizing an intermediate of formula 



50 



R 

N-l-X 1 

N 
i 



CH- 




NR'-C-CR^CR'-O-CMalkji 



55 



in the presence of an acid, thus obtaining a compound of formula (l-a-1); 
i) cyclizing an intermediate of formula 



(XI) 
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N X 1 



.NHR 



' V ^CR 3 =CR 2 -COOR 37 



pen) 



thus obtaining a compound of formula (l-a-1); 
10 j) cycling an intermediate of formula 

R 

N-/-X 1 



T5 



20 



thus obtaining a compound of formula 



NHR 4 



Y / ^^CHR 6 -CHR 5 -COOR 37 



(Xffl) 



25 



30 




a-a-2) 



36 k) cyclizing an intermediate of formula 

R 

N-/-X 1 




,N=CR 7 -CHR 8 -C-R 9 



(XIV) 



so 



in the presence of a dehydrating agent, thus obtaining a compound of formula 

R 

N-f-X 1 



-R 



55 




0*3) ; 
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I) condensing an aniline of formula 



N-l-X 1 
II 



X 2 

l 

CH- 




with an o.jS-unsaturated carbonyl synthon of formula 



»5 R 7 

HC' 
II 

0=C / C - R 8 (XV) 
20 R» 



in the presence of an acid and a mild oxidizing agent, thus obtaining a compound of formula (l-a-3)- 
m) condensing an ortho-acyl aniline of formula 



25 

R 

N-/-X 1 
I! X 2 

>-ec 



CH— I (XVI) 

Y ^^C-R' 

n 

0 



3S 

with a ketone or aldehyde of formula 



t' r? 



H2C V _ <xvn) 



thus obtaining a compound of formula (l-a-3); 
45 n) cyclizing an intermediate of formula 



R 

N-l-X 1 

II 1 », 0 

50 1^ ,X 2 II 



N' N=CR n -CHR ,2 -C-0-C M alkyI 



0 



y cu—f- | (xvm) 



55 



in the presence of a suitable dehydrating agent, thus obtaining a compound of formula 
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(I-a-4-a) ; 



70 



75 



o) cyclizing an intermediate of formula 

R 



N 



,NH 2 



20 



CH 2 -NHR 14 



(XK) 



with a carboxylic acid of formula 



- T. L°L £«» — - • — M ,te oW8irtn8 a ^ 01 to,mu,a 



30 



36 



p) cyclizing an intermediate of formula 



,13 



N. 



\ B 14 



a-b-D ; 



40 



46 



0 

II 



N-/-„ 

V NH-C-R 



^^CHa-NHR 14 



(XXD 



in 8 reaction-inert solvent, thus obtaining a compound of formula (l-b-1); 
60 g) cyclizing an intermediate of formula 



56 
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R 

N-/-X 1 
t h 

T r ^V NHRl5 

Y—CH — iC" (XK-a) 
CH 2 -NHR 16 

R 

js N-/-X 1 



I > »- 



20 



O-b-2) ; 



r) reducing and condensing an intermediate of formula 



25 R 

X' 
II 

II 



30 Y-CH- 



(I v2 || 
N X ^ NR 15 -C-L' 



(xxm) 

CH=NR 16 



s) reacting an intermediate of formula 



R 



Xft 

N N' ^ NH— C-R 17 



O 

11 



with ammonia in a reaction-inert solvent, thus obtaining a compound of formula 

50 R 

N-/-X 1 

Nr k, R" 
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t) condensing an Intermediate of formula 

R 



V 1 - ^- Ll 



to 0 



(XXV) 



15 



N-/-X 1 



R 18 

■2 K 



(J-W) ; 



R w 



25 



u) cyclizing an intermediate of formula 



R 

N-l-X 1 Ri« x 3 O 



35 



v) condensing an intermediate of formula 



R 

N-l-X 1 



,20 



NHR 

tH_iTY 0«vn> 

II 

o 



50 

with a reagent 
formula 
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10 

w) cyclizing an intermediate of formula 



R 

is 




a-b-5) ; 



N-/-X 1 

N ^ y NH 2 



y /CH-^f (XXVIII) 

C-NHR 23 

II 

0 



25 



with a carboxylic acid of formula FP-COOH rwiv\ „ , . 

compound of formula 0r a fun <*°nal derivative thereof, thus obtaining a 



K 



y ^ .n. - r22 



^23 

o 



x) condensing an ortho-benzenediamine of formula 



40 



N--X 1 

45 .NH 2 



Y 



NH 2 



CH — ij^JL. (XXX * a) 



50 with a 1.2-diketone of formula R^-C( = 0)-C<= OVK* rvYvn ■ 

compound of formula 1 ^" (XXXI) 10 a ^acton-inert solvent thus obtaining a 



ss 
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K 

N-/-X* 
I' X 2 



| :H ' k^S/^R 25 
Y 



TO y) cycliz ing an (1H-azo.-1y. methyl) substituted ortho-diamine of formula 



I • (T i (xxx-b) 

Y 



, , ho C,-OVC(=OVR* or a functional derivative thereof in a reaction-inert 
. with a a-keto acid of formula HO-C ( -OY C Q) " 
solvent, thus obtaining a compound of formula 



R 

26 N-l-X 1 R 26 



CH 

30 | 

Y 



I 1 > < 



a-c-2-a); 



z) reducing and cyclizing an intermediate of formula 



35 

R 



40 



(xxxin-b) 



Y 



Y 

46 

aa) cyclizing an 

R j 

50 f~*F 2 O 

i X ^ nr26 -^ ch *~ r27 

65 Y 

in a reaction-inert soivent. thus obtaining a compound of formula 

103 
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R 

N-f-X 1 

V 



R 26 



Y 

10 

bb) cyclizfng an ortho-anilide of formula 
R 

I 

CH 




N^R 27 



N+_X' 



O 

ii 



20 

Y 



y ^.NR^-C-CHR 27 -? 
I Vtfjf^NC^ (XXXIV-b) 



25 



ssi^'issaa 2 'err'" 6 '' ^ *• «**• * - «-* ^ 



R 

N-/-X 1 



CH— P- "I CXXXO 



35 



40 



=r ,c «« HO.C ( = 0,- q .O>OH „ . funcBonaJ ^ ^ ^ ^ t - 



N-/-X' 



R» 



so 



dd) condensing an ortho diamine of formula 
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R 

N--X 1 



CH" 

I 

Y 




NHR- 



30 



(XXX-d) 



NHR" 



32 



10 with an a-halo acid of formula 



te 



OH 
I 

c=o 



31 



or a functional derivative thereof in a 



reaction-inert solvent, thus obtaining a compound of formula 



20 



25 



N-/-X 1 

KM 



>30 



j32 



30 



Y R 3 

ee) reducing a substituted ortho-nitrophenyl glycine of formula 



35 



N-l-X' 



NO2 



40 



? H "kj^NH-CH-C-OH 



(xxxvn) 



in a reaction 



46 



I I II 
R 32 R 31 o 



:ion inert solvent, thus obtaining a compound of formula 
R 

N-r-X : 



50 



(I-c-4-a) ; 



32 



55 



ft) cyclizing an Intermediate of formula 
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N-CH 2 -|-CH(OR 36 )2 



NH 
I 

Y-CH-Z 



(xxxvm) 



^ and desulfurating the thus obtained intermediate of formula 



I 

Y-CH-Z 



15 



20 



thus obtaining a compound of formula 



(KL) , 



26 



{J 

N 
I 

Y-CH-Z 



a-x); 



30 



gg) reacting an intermediate of formula 



35 



NH-NH 2 
Y-CH-Z 

with s-triazine, thus obtaining a compound of formula 



(XL) 



40 



N „ 

I 

Y-CH-Z 



a-y); 



45 iKSSLZTS °l, f0 T ,a • each other Mowing ad-known 



grouptransfor- 
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